Peptides capable of inhibiting the activity of HIV protease, their 
preparation and their therapeutic use. 
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Abstract 



Compounds of formula (I) : [wherein: R<1> is hydrogen, alkyl, aralkyl, -COR, -COR, -CSR, -CSR, -S02R, 
-CONHR, -CSNHR, -CONRR or -CSNRR; R<2> is hydrogen or alkyl; R<3> is hydrogen, alkylidene, 
substituted alkyl, or R; R<4> is optionally substituted alkyl, cycloalkyl, or aryl; R<5> is RO-, RRN-, 
RHN-, aralkyloxycarbonyloxy or aralkyloxycarbonylamino, or R<5> is -(CH2)p-D-(CH2)r- [where D is a 
single bond, carbonyl, oxygen, sulphur, -NH-, -(CH2=CH2)- or -NHCO-; and p and r are each 0 or an 
integer from 1 to 5]; A is -(CH2)m-B-(CH2)n- [where B is a single bond, carbonyl, oxygen, sulphur, 
-NH-, -(CH2=CH2)- or -NHCO-; and m and n are each 0 or an integer from 1 to 5]; R is alkoxy, 
aralkyloxy, aryloxy or alkoxycarbonyl; R is optionally substituted alkyl, cycloalkyl, heterocyclic, aryl 
or arylalkenyl]; and pharmaceutical^ acceptable salts and esters thereof and pro-drugs therefor, 
have the ability to inhibit the activity of HIV protease and may thus be used for the treatment and 
prophylaxis of AIDS. 
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r,qe R 1 - XMHOKcariMH-2-ajiKMn, COR a i/ijim 
COR B R 2 - H Mfiki axiKHn, R 3 - Ci - 
C 4 anKunnfleH n pp., R 4 - cf)eHnnanKMn, 

R 5 -a/iK0Kci/i ariKkinaMUHo, rMflpoKcunaMMHO n 
Ap , A - rpynna-(CH2) m -B-(CH 2 ) n - CoeflUHeHna 

npORBflf1K)T MHTHSupy KDLL^y K3 aKTHBHOCTb B 

OTHOUJ6HHH BMM-npoTea3bi. CoeflMHeHun I 
nonynaKDT BaanMOfleMCTBueM no KpawHeti Mepe, 
flByx neniMfloe n/nnn aMHHOKMcnoT, nrin nx 
peaKL4HOHHOcnoco6Hbix npon3BoflHbix c 
nocneflyfOLUMM, b cnyMae Heo6xoflnMOCTn, 
CHATneM 3ainnTHO^ rpynnbi. 2 c. n 12 3 n. 
cfwibi. 1 nn 
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(57) Abstract: 

FIELD: biotechnology SUBSTANCE: present 
invention describes compound of formula 1: 
z wherein 
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R 1 is quinoxaline-2-alkyl, COR a or COR b ; 
R 2 is H or alky!; R 3 is C r C 4 alkylidene, R 4 is 
phenylalkyL R 5 is alkoxy, alkylamino, 
hydroxylamino, A is -(CH 2 )m-B-(CH2) n . Claimed 
compounds show inhibitory activity with 
respect to protease. Compounds I are 
prepared by reacting at least two peptides 
and/or amino acids or reactive derivatives 
thereof followed optionally by removal of 
protecting group EFFECT: more efficient 
preparation method 15 cl : 1 dwg 
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l/l3oCpeTeHne othocmtch k pnay HOBbix 
nenTMAOB, oGnaAa^omyix cnocoSHOCTbK) 
noflaBnflTb aKTHBHOdb nporea3bi, noHBneHne 

KOTOpOM Bbl3BaHO BMpyCOM MMMyHHOflecjML^Ta 

MeJioBeKa (BL4H) n Koropyio ^anee Ha3biBaioT 
BHH-npoTea30M YKa3aHHbie coeA^HeHMfl 
oGnaflaK)T, TaKUM o6pa30M ; cnocoGHocTbK) 
npen^TCTBOBaTb co3peBaHHK) n pennnKaunn 
BHpyca m, cneflOBaTe^bHO, MoryT 6biTb 
ncnonb30BaHbi AHJR neneHki^ nwu,, 
nHct)Mi4npoBaHHbix BUM M3o6peTeHi/ie raiOKe 
KacaeTcw cnocoGoB m KOMno3Mi4MPi aha 
ncnonb30BaHi/iH sti/ix coeAMHeHkitr a TaioKe 
cnocoOoB nx nojiyHeHi/m. 

TeHeTHMecKaH pol-ooYiacTb BUM coAep>KHT 
reHeTi/MecKyto i/iHcpopMaijuK), KacafOLi^yfoc^ 
aKTMBHOdeM npoTea3bi, oGpaTHotf 

rpaHCKpkinTa3bi, pn6oHyiciea3bi H m 
3HflOHyKnea3bi, a n3BecTHo, hto stm QoepMeHTbi 
Ba>KHbi Ana co3peBaHi/ia Hacri/iu, BMH 1/1 hto BUM 

C klHC£eKU,klOHHOM aKTMBHOCTbhO HMKOTAa He 

civioxeT co3peTb, ecnn eiwy 6yAeT He XBararb 

aKTMBHOCTM flK>6orO H3 yKa3aHHblX C^epMGHTOB 

{Science, A©Ka6pb 1988 r). 

nosTOMy 6binn npeAnpuHATbi nonbiTKM 
co3AaTb coeA^neHMfi, cnoco6Hbie k ymeTeHi/iK) 

3TMX 0epMeHTOB. HanpMMep, H3BeCTH0 

HecKOJibKo coeA^HeHUM, BKnJonafl nencTaTHH A, 
c TaKoro BHAa aKTMBHocTbMD. npMMepbi TaKklX 
coeAMHeHnw pacKpbiTbi b 3aflB«e KoKan N Hei 
2-42048 Ha naTeHT PinOHMH (ny6nw<aiJ 1 HH 
eBponeMCKoro naTeHTa N 346847); 3aHBKa KoKan 
N Hei 2-1 1 761 5 Ha naTeHT FlnoHMH (nyGnnKaLjUH 
eBponeMCKoro naTeHTa N 357332), 3aqB«a KoKan 
N Hei 2-145515 Ha naTeHT ^noHMM (ny6jiMKaLjnfl 
eeponeMCKoro naTeHTa N 369141); 3asiBKa Ko«an 
N Hei 2-152949 Ha naTeHT 5^noHMH (ny6ni/iKai4Mfl 
eBponewcKoro naTeHTa N 356223), 3aflBKa KoKan 
N Hei 2-202898 na naTeHT flnoHMM (ny6nnKai4km 
eBponewcKoro naTeHTa N 372537); 3aflBKa KoKaw 
N Hei 2-202899 na naTeHT FlnoHMH (nyonnKau^fl 
eBponewcKoro naTeHTa N 373497); 3aaBKa KoKan 
N Hei 2-209854 Ha naTeHT flnoHW/i (ny6nn 10141/1 a 
eBponePicKoro naTeHTa N 337714); flOKnaAbi 
Ha^oHaribHofl aKaAeMHu CoeAwneHHbix 
LLlTaTOB AiviepMKM 85, 66122 (1988r); coo6meHtffl 

O 6l/IOXWMMHeCKWX \A 6MOCpM3MHeCKMX 

kfccneAOBaHUflx 159, 420 (1988 r); Bhoxhivmh 
29, 264 (1990 r); floKJiaAbi Hai^MOHanbHOM 
anaAeMMH CoeAMHeHHbix LLJTaTOB AMepHKH 86, 
9752 (1989 r); Nature. 343. 90 (1990 r .); 
Science, 246, 1149 (1989 r), Science, 247, 
454 (1990 r.); Science, 248, 358 (1990 r ), 
Science, 249, 527 (1990 r ), >KypHan 
MefltmMHCKOM xhmhm 33, 1285 (1990 r.) 

OAHaKO n3BecTHbie coeAHHeH^fl nMeKDT 
dpyKTypy, OTnuHaKDinyfOCfl ot CTpyicrypbi 

COeAHHeHUM B COOTBeTCTBMH C HaCTOflUlMM 

n3o6peTeHneM 

L4eribK3 HacTowiAero H3o6peTeHMH HBnfieTCfl 
co3Aanne pa^a HOBbix npon3BOAHbix nenTMAOB . 

Apyrotf ueribtc HacTOflinero M3o6peTeHnq 
RBfiaeTCfi cosAaHne TaKnx npoM3BOAHbix 
nenTMAOB, no KpafiHePi wepe HeKOTOpbie m 
KOTopbix oGnaAaKDT cnoco^HocTbio noAaBfifiTb 
a KTHBHOCTb BI/1H-npoTea3bi 

^^pyrne L^enn n npenMyiAecTBa HacTo^Li^ero 
M3o6peTeHH5R OMeB^AHbi M3 nocneAyKDLAero 
onucaHUH 

CoeflMHeHMH B COOTBeTCTBMM C HaCTOflLAMM 

M3o6peTeHMeM npeAdaBJififOT co6om 
coeAHHeHi/m c^opMyAbi I 
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TAe 

R 1 - xnHOKcannH-2-nn anKuribHaa rpynna, 



hah rpynna c^opMyribi -COR a . -COR B 

R 2 - aTOM BOAopoAa mjim ariKMnbHaq rpynna; 
R 3 - aAKMAMAeHOBaH rpynna, MMefoinas 1 - 4 
aroMOB ymepoAa, nnn 3aMeui,eHHafl ariKuribHaR 
rpynna, KOTopa* saMeLAeHa no Kpai^HeM Mepe 
oahi/im 3aMecTHTeneM, Bbi6paHHbiM H3 
aaMecTMTerteM A' ; onpeAeneHHbix HM>Ke; 
R 4 - 4>eHkirianKnnbHafl rpynna; 
R 5 - ariKOKCurpynna, ariKunaMUHorpynna, 
ruApoKcuariKMJiaMMHorpynna, v\n\A aTOM 
KucnopoAa mjih -NH-rpynna, CBa3biBaK)LJ4afl 
Kap6oHnribHyM3 rpynny b cpopMyne (I) m rpynny, 
npeACTaBneHHyio cmmbotiom A, 
A - rpynna cfeopMynbi 
-(CH 2 ) m -B-(CH 2 ) n - 

B - Kap6oHnribHafl rpynna; 

v\ m v\ n Ka>KAbiti Bbi6paH naOn qeribix Huceri 
1 m 2, npyi ycAOBMM, mto (m +■ n) cocTasrmeT 
i^enoe nucno 2, 

nnn A - rpynna cfiopMyAbi -(CH2)3, KOTOpa^ 
fiBnaeTcfi He3aMeLAeHHow nnn 3aiviemeHa no 
KpaPiHew Mepe oahmm 3aMecTHTeneM, 
BbiCpaHHbiM M3 aTOMOB raAoreHa, ariKOKcnrpynn, 
ruApOKCurpynn, MopcponnHorpynn, 
c^eHHATnorpynn n ranonAariKOKcurpynn; 

R a - a/iKOKCurpynna, 

cpeHnnariKHJioKCM rpynna, Konbup kotopom 
WBnpeTca mjim He3aMeiAeHHbiM, utim MMeeT 
3aMecTHTenb a/iKOKCM; 

R b - 3aMemeHHa* anKunbHa^ rpynna, 
KOTopaa 3aMeiAeHa no KpatiHew Mepe oahmm 
3aMecTHTeneM, Bbi6paHHbiM M3 

3aMecTMTerieM B^ onpeAeneHHbix HM>Ke, mjim 
reTepoi4MKnkiHecKyMD rpynny, 

3aMecTMTeAM A 1 Bbi6paHbi H3 unaHorpynn, 
ariKMriTMorpynn, cynbcjDaMonribHbix rpynn, 
rMApoKcurpynn, ariKMncyribcfoHnnbHbix rpynn 
anKuncpocc^oHUJibHbix rpynn, Kap6aMOMfibHbix 
rpynn n KapSaMOnriOKcn rpynn, 3aMecTMTenn B' 
Bbi6paHbi H3 cpeHOKCH rpynn, 3aMeLAeHHbix no 
KpafiHetf Mepe oahum 3aMecTMTeneM, 
Bbi6paHHbiM H3 3aMecTMTeAei?i F, onpeAeAeHHbix 
HM>Ke, i^HKnoariKHJiOKCM rpynn, 
reTepou^KJiMJioKcurpynn m aMMHorpynn; 
ariKuribHbie rpynnbi, a^KOKCMrpynnbi n 
anKuribHbie nacTM, ariKunaMMHO-, anKMATi/io-, 
aAKuncyribC^OHMnbHbix v\ ariKMnct3oc4)OHMribHbix 
rpynn n ranonAa^KM/ibHbix rpynn, 
onpeAeneHHbix Hi/we, MMeKDT 1 - 6 aTOMOB 
ymepoAa; qMKnoariKkiribHbie v\ i4MKnoanKHJioKCM 
rpynnbi MMetoT 3-10 aTOMOB ymepoAa b, no 
KpaMHeti Mepe oahom Kap6ou,i/iKf!MHecKOM 
Koribi4e m flBn^K)TCfl He3aMeiAeHHbiMH hjim 
3aMeiAeHHbiMM no Kpa^HePi Mepe oahum 
3aMecTMTeneM, BbiSpaHHbiM M3 aMnnorpynn, 
An(ct)eHkinajiKnn)aMHHorpynn m 
qbeHnnajiKOKCMKap6oHnnaMMHorpynn, 
saMecTMTenn F Bbi6paHbi M3 rpynn cjDopMynbi 
-NR e R e tag Ka>KAbiM R e He3aBncnMo Bbi6paH H3: 
aTOMOB BOAopoAa; ajiK^nbHbix rpynn; 
cpeH^nbHbix rpynn; 
0eHMnanKOKCHKap6oHMnbHbtx rpynn; 
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4)eHOKCMKap6oHnribHbix rpynn; Koropbie 
flBnaioTCfl hjih He3aMeu4eHHbiMM nrin 3aweLneHbi 
HMTporpynnoM, fluanKunaMMHoanKunaMMHo 
rpynn Mop0on/tHoanKktnbHbix rpynn. 

flManKunaMMMoariKunaMUHorpynn, 

MOpc^onnHoanKunbHbix rpynn: 5 
Mopc£onnHOKap6oHnnbHbix rpynn: 
6eH3nrtoKcnKap6oHnn 

- y -6eH3M/i-L-rntOTaMMHnnbHbix rpynn; L - 
rjiKDTaMMHuribHbix rpynn; 

ariKOKCMKap6oHMnnponnribHbix rpynn, n 10 
anKaHonjibHbJX rpynn ; Koropbie saMemeHbi no 
KpatfHeM Mepe oah^m 3aMecTMTerteM, 
Bbi6paHHbiM H3 aroivtoB ranoreHa, aMMHorpynn, 
aMMHorpynn, rpynn, 3aMetneHHbix no KpaPiHeM 
Mepe oflHMM 3aMecTMTeneM, Bbi6paHHbiM M3 
anKOKCMKapSoHMJibHbix rpynn, anKunbHbix rpynn, 15 
Mop4)onnHorpynn. c^eHnnajiKunsaMeLL^eHHbix 
nnnepa3HH^ribHbix rpynn, 
flManKunaMMHoariKunbHbix rpynn, 
ruflpoKcuanKunbHbix rpynn, 
Mop4)onnHoajiKnnbHbix rpynn n 

Mop0onkiHOKap6oHnn3aMeu4eHHbix 
nnnepa3MHnnbHbtx rpynn; anKunbHbie Mac™ 
c£eHMnariKi/inbHbix rpynn m 

c^eHMnanKnnoKCMKap6oHnribHbix rpynn i/iMeK)T 1 

- 6 aTOMOB yrnepofla, reTepOL^MKnuMecKne 
rpynnbi Bb(6paHbi H3 XMHOKcanMHunbHbix rpynn, 7( _ 
HHfla30nnnbHb!x rpynn, HHflonnnbHbix rpynn, 
n3o6eH30Kca3on^ribHbix rpynn \a 
6eH30cpypaHwibHbix rpynn, KOTOpbie HBJiflKyrcfl 

Mnn He3aMemeHHbiMH unn 3aMemeHbi no 
Kpa^HePi Mepe oahum 3aMecrnTeneM, 
BbiGpaHHbiM H3 ariKMfibHbix rpynn, arwoKCkirpynn, 30 
aTOMOB ranoreHa, HUTporpynn v\ aMMHorpynn; 
reTepoi^kiKJinnoKcn rpynnbi BbiGpaHbi H3 
TeTparnApoc^ypaHMrioKcn rpynn, 
nunepkiflkinoKCurpynn i/i nnnepnflnnoKci/irpynn, 
3aMemeHHbix npi/i ycnoBMH, hto Korfla A 
npeflCTaertfleT rpynny cpopMynbi -(CH 2)3-, 35 
KOTopaa ABnaeTCfi He3aMemeHHOM : 

R 1 - rpynna cpopMynbi COR b '" . b kotopom 
R b "' - ajiKMribHas rpynna, KOTOpaa 3aMei^eHa 
0eHOKC^rpynnoM : npuneM yKa3aHHa« 
0eHOKCnrpynna 3aMemehia rpynnoM (f)opMynbi 40 

e e . B KOTOpOM KaJKflbIM R e HesaBMCUMO 

Bbi6paH H3 aTOMOB BOflopofla, ariKunbHbix rpynn. 
cpeHnnariKkinoKCHKap6oHnrioBbix rpynn n 
3aMei^eHHbix anKaHonnbHbix rpynn, 
onpefleneHHbix Bbitue Ana R e , 45 

1/1 nx cfjapMai^eBTHMecKM npneMneMbie conn n 
cno>KHbie acpupbi. 

B COOT BeTCTB 1/1 1/1 C HaCT0flU4HM 

M3o6peTeHneM npeAnaraeTca TaioKe 1/1 cnocoG 
jieHeHMfi BklH-nHcjDeKi^HM y BOcnpnnMHMBbix k ^ 
Hew MfieKonnTaKDinnx >KMBOTHbix nyieM 
BBe,aeHM9 b opraHM3M ynoMAHyToro 
MfieKonnTatomero 3Ct><£eKTHBHoro KonnnecTBa no 
Kpai*Hei?i Mepe oflHoro Be^ecTBa npOTkie BUM, 
npnneM ynoMRHyTbiM Be^ecTBOM npOTkiB BUM 
HBrmeTCH coeflUHeHne c^opMynbi (I), TaKoe, KaK 55 
onpefleneHo Bbiiue. nnn ero cJnapMai^eBTi/iHecKM 
npneMneMaji corb hfim cno>KHbM 30np. 

KoHKpeTHbtMH npwMepaMi/i coeA^HeHMM b 
COOTBeTCTBkin C HaCTOflLUMM M3o6peTeHneM 

ABriPiOTCfi Te coeflUHeHM^ c£opMyribi (l-l) m 

(1-2), b KOTopbix 3aMecTMTenn Ta«ne, KaK 60 

yKa3aHbl B COOTBeTCTBMM OflHOM M3 

npeflCTaBneHHbix HM>Ke TaGn 1 \a 2 (Ta6n 1 
othocmtch k c^opMyne (l-l), a ra6n 2 - k 
0opMyne (1-2) B TaCriMi^ax ncnorib30BaHbi 
cneflyK)LAne coKpaLu.eHMfi: 
Ac - Ai4eTM/i 



Azep - A3enuHnn 

Azet - A3eTHAHHnn 

Azir - A3HpHAHHnn 

t-Boc - TpeT-6yroKCMKap6oHnxi 

Boz - BeH3onn 

Bu - ByTnn 

iBu - M3o6yTnn 

tBu - TpeT-6yTnn 

Byr - ByTnpnn 

Bfur - BeH30cf)ypaHMn 

Bz - BeH3Mn 

Bzc - BeH3nnoKcnKap6oHnn 
Bza - BeH3nnoKCMKap6oHnnaMMHO 
Bzhy - 6eH3rnAPnn 
Bzim - BeH3HMHAa30JiMn 
Bzisox - BeH3M30Kca3onnn 
Bzoxaz - BeH30Kca3onmi 
Bzthiaz - BeH3Tna3onnn 
Car - Kap6aMOktn 
Deh - flerMAPo 

Dhiq - fleKarMAponsoxMHoriMri 

Diaz - flna3a 

Et - 3thh 

Glu - fnyTaMnn 

Gly - rjini^nn 

cHx - L4MKJioreKCMJi 

Hia - TMApOKcnaMUHo 

Imm - Hmmho 

Imid - HMMAa3onnn 

Ind - klHAonnn 

Inda - HHAa3onnn 

Indi - 1/lHflojinHMn 

Me - Me™n 

Mes - MeTaHcynbcf)OHi^n 

Mec - MeTOKCMKap6oHMJi 

Mor - Mop4)onnHO 

MPh - rtapa-MeTOKCMcjDeHnri 

MPho - napa-MeTOKCn0eHOKCM 

Np - Ha4)TMn 

Npo - HacfiTOKCi/i 

Oxaz - OKcna3a 

Ph - OeHkin 

Pho - OeHOKcn 

Pip - (InnepMAnri 

Pipr - rikinepaAHHi/in 

Pro - riporiMJi 

Pr - nponnri 

IPr - l/l3onponnn 

IPh - MaoneHTnn 

Pre - nponoKcnKap6oHHJi 

Pyr - rtnpMAnn 

Pyrd - rinpponnAHHun 

Pyz - nkipa3MHnn 

Quix - XkiHOKca/inHkin 

Quin - XnHoni/iHun 

Sam - Cyrib0aMOnn 

Sar - CapK03nn 

Sfo - Cynbcfeo 

Sim - CynbcfiMMOMri 

Thi - TneHnn 

Thiz - Tna3onnn 

Thz - Tna3onnAHHnn 

Thf - TeTparnApoc£ypnri 

m ThiaPro npeACTaBnqeT rpynny 4)opMyn, 
npeACTaBneHHyK) Ha 0nr.1. 

H3 coeAi/ineHHM , npMBeAeHHbix b KanecTBe 
npnMepa ; npeAnoMT^TeribHbiMK WBJiflhOTcs 
coeAMHeHH3 l : npuBeAeHHbie b KOHue onncaHM3 

Bonee npeAnoMTMTenbHbiMn HBrmhOTCH 
coeflUHeHna II, npMBeA©HHbie b KOhme onucaHHR 

Eu^e 6onee npeAnoMTHTeribHbiMM ^BnaioTCfi 
coeA^HeHM^ III, npuBeAeHHbie b KOHi^e 
onucaHMfi 

HaM6onee npeAnoHTMTeribHbiMM hbjirkdtcr 
crieAyKDiAMe coeA^HeHMfl 
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299 1-{ 

3-[N t -(?-XnHOKcariMHKap6oHMn)-L-acnaparMHnn] 
aM^HO- 

2- rnA^OKC^-4-cpeHnn6yTMpMn}-N-rpeT-6yTMn-4-x 
nop-L-nporiMHaMUfl: 

527 1-{ 

3- [N t -(4-AMMHO0eHOKCnai4eTnn)-L-acnaparnHH 

njaMUHO- 

2-rMflpOKCH-4-ct)eHMjnoyTMpMJi}-4-xjiop-N-TpeT-6y 
run-L-nporiMHaMHA, 



565 



1-{ 



3-[N 2 -(4- 



5eH3nnoKCMKap6oHnnaMMH0c|:eHOKCM)au 1 eTnn-L- 
acnaparnHun] aMMHo- 

2- rnApoKCM-4-cpeHMnoyrnpmi}-4-xnop-N-TpeT-6y 
Tkin-L-npon^iHaMi4fi; 

630. 

1 -{3-[N J -(4-AwnHo4)eHOKCMai4eTnn)-L-acnaparn 

HMn]aMMH0-2-rnAP0Kcn-4-ct)eHMn6yTnpnjn}-N-Tpe 

T-6yrMJi-L-nponnHaMMA; 

637 1-[3-{ N 2 -[4-(N, 

N-flnMeTnrtaMMHO)c^eHOKCnaL;eTnrt]-L- 
acnaparnHnn}aMHHO-2-rnApoKcn-4-ct)eHnn6yTnp 
nn]-N-TpeT-6yTnn-L- nponnnaM^A, 

641 

1 -[3-{N 2 -[4-(MeTMnaMHHo)cteHOKCMai4eTMn]-L- 
acnaparMHMn}aMMHO-2-rMApoKcn-4-4)eHnn6yTMp 
kiJi]-N-TpeT-6yTnn-L- nponnnaMHA, 

643 -„ 

1 -[3-{N 2 -[4-(BeH3nnoKcnKap6oHMJiaMMHO) 
0eHOKcnai4eTnri]-L-acnaparMHtin} 
aMMHO-2-mAPOKCM-4-4)eHMn6yT^pnn]-N- 
TpeT-6yTnn-L-nponkt^aMHA, 
4147 l-{ 

3- [N ^-(7-MeTOKCM-2-GeH30ct)ypaHKap6oHMn)-L- 
acnaparnHMJi]aMMHO-2-rnApoKcn-4-c$)eHnn6yTnp 
MA}-4-xnop-N-TpeT-6yTnn- L-nponnHaMHA; 

4173. 1-{ 

3-[N 2 -(6-AMMHo-2-XMHOKcannHKap6oHnn)-L- 
acnaparMHMJi]aMMH0-2-rnAP0KCn-4-c)DeHMn6yTMp 
ktn}-4-xnop-N-TpeT-6yTnn- L-nponnHaM^A; 
4175. 

1 -{3-[N 2 -(1 -MeT^nnHAa3on-3-MJiKap6oHnn)-L- 
acnaparnHMn]aMMHO-2-rnApoKcn-4-ct)eHMri6yTMp 
nn}-4-xnop-N-TpeT-6yTnn- L-nponMHaMHA 

m hx cj:apMai4eBTHHecKM npneMneMbie conn h 
cno>KHbie acpupbi 

CoeAHHeHnq b cooTBercTBHn c Hacro^muM 
n3o6peTeH^eM MoryT 6biTb nonyneHbi 

pa3JlHHHblMM CnOC06aMM, XOpOLUO H3BeCTHblMH B 

AaHHOM o6nacTn TexHMKH ppn nonyMem/m 
on n ro n en ti/iaob, KOTOpbie (cnocoGbi) o6bNHO 
coctoht b nocTpoeHnn onuronenTMAa H3 
MeHbiiiMX nenTMAOB n/nnn aMMHOKUcnoT. 

TaKMM 06pa30M, B o6U4eM, B COOTBeTCTBHM c 

HacTOflinnM M3o0peTeHneM npeanaraeTca 
cnocoo nonyneHUfl coeA^HeHMfl cfcopMyxibi (1), 
KOTOpbM BKJiK)HaeT b ce6fl BBeAeHne b 
XMMnnecKoe BsanMOAeMCTBMe no KpawneM Mepe 
AByx nenTMAOB w/nnn aMUHOKMcnoT nnn nx 
peaKUMOHHOcnoco^Hbix npon3BOAHbix m, ecriM 
Heo6xoAHMO : yAaneHkie samnTHbix rpynn atia 
o6pa30BaHMH ynoMflHyroro coeAMHeHMP 
0opMyribi (1 ) 

ripoM3BOAHbie nenTMAOB b cooTBercTBnn c 

HaCTOHLUMM M306peTeHl/ieM MOryT GblTb 

nonyneHbi no cneAyfomuM cxeMaw A i/i B 
peaKt^MM npkiBeASHHbiM b KOHne onucaHna. 

B npuBeAeHHbix Bbiiue c^opMynax R 1 ; R 2 ; 
R 3 , R 4 ; A m R 5 TaKne, KaK onpeAeneHbi 
BbiLue R6 ^ p^7 Ka)K(Clb |^ npeACTaBnaer 
aMMHoaaLA^THyK) rpynny hhm. KorAa 
R 6 npeACTaBn^er HopwanbHyK) 
aMHH03aLAHTHyK3 rpynny. R 7 npeAcraBnneT aroM 
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BOAOpOAa B COOTBeTCTBHM c APyrMM BapnaHTOM 
R 6 \a R 7 BMGGTe MoryT npeACTaBfiflTb 
apuriMeTMneHOByio rpynny, b KoropoM apnnbHafl 
MacTb 3au4MLneHa hm3khm anKi/inoM, hh3LUHM 
ariKOKCH rMApoKcn nnn reiepoi^nKnunbHOM 
rpynnoPt Bee m KOTopbix MoryT 6biTb raK^Mn, 
KaK onpeAeneHHbie n npHBeAeHHbie b KanecTBe 
npMMepa Bbime. HeT ococoro orpaHnneHMfl Ha 
xapaKTep aMUHOsamkiTHOM rpynnbi, 

npeACTaBneHHOM R 6 m nio6afl TaKap rpynna, 
TpaAML^MOHHo ncnonb3yeMaa b KanecTBe 
aMMH03aLAHTHO^ rpynnbi, MO>KeT 6biTb b paBHOM 
Mepe ncnonb30BaHa 3Aecb 

npeAnoMTHTenbHbiMM npuMepaMM TaKvix 
aMi/iH03au4HTHbix rpynn RBDHhCTCfl 

ariMcjDaTMHecKMe ai_(nnbHbie rpynnbi, 
onpeAeneHHbie n npuBeASHHbie b KanecTBe 
npuMepa BbiLue; 

apoMaTMMecKne annnbHbie rpynnbi, 
BKnioMaicmne apMJiKapGoribHbie rpynnbi (TaKne, 
ksk 6eH3onn, a -HacjDTOnn n $ -Hacj3Toi/in), 
ranoreHMpOBaHHbie apuriKapGoHMAbHbie rpynnbi 
(TaKne, KaK 2-6poM6eH30kin m 4-xnop6eH30/in) ; 
HM3LUM11 ariKMri3aMeLi4eHHbie apmiKap6oHnnbHbie 
rpynnbi (TaKne, KaK 2,4,6-TpnMeTHA6eH3onn n 
4-Tonyonn), hi/i3lumm anKOKCki3aMeLi|eHHbie 
apnriKap6oHMJibHbie rpynnbi (raKne, KaK 
4-aHH30Jinn), HMTpoBaHHbie apnjiKap6oHnribHbie 
rpynnbi (TaKMe, ksk 4-HHTpo6eH30nn n 

2-HHTpo6eH30Mn), HM3UJHM 

ajiKOKCMKap6oHMJi3aMeL^eHHbie rpynnbi [TaKne, 
KaK 2-(MeTOKCHKap6oHwn)6eH30nn] m 
apmi3aweiAeHHbie apuriKapGoHHAbHbie rpynnbi 
(TaKne, KaK 4-c|)eHMn6eH30Mji); 
anKOKCHKap6oHnnbHbie rpynnbi, 

BKJ1K)MafOL4He HH3LUHM a/lKOKCMKapGOHHAbHbie 

rpynnbi (raKkie, KaK MeTOKCHKap6oHMn, 
3TOKCHKap6oH^r, TpeT-6yTOKCMKap6oHnn m 

M306yTOKCMKap60HMn), HH3UJMM 

anKOKCHKap6oHmibHbie rpynnbi 3aMeu4eHHbie 
aTOMOM ranoreHa nn^i TpM/HH3UJMPt 
ariKun/cunnribHO^ rpynnotf (TaKne, KaK 
2 2,2-Tpnxnop3TOKCMKapo6oHnn m 

2-TpMMeTMflCMAHJ13T0KCHKap60HMn); 

ariKeHUJioKc^KapGoHnribHbie rpynnbi TaKne, 
KaK BMHnnoKCHKap6oHHJi n anjinnoKcnKap6oHMJi; 

apajiKunoKCMKapCoHnribHbie rpynnbi , 
KOTopbie MoryT 6biTb TaKHMH, KaK re, hto 
onpeAeneHbi n npkiBeAeHbi b KaMecrBe npniwepa 
Bbiiue, ho b KOTopbix apunbHoe Konbuo 
npeAnoHTMTenbHo HesaweLAeno nnn saivteLAeHO 
1 nnn 2 HH3LUMMH anKOKCurpy nnaMi/t i/inn 
HUTporpynnaMM, TaKne, KaK 

eeHSMnoKCHKapGoHun, 
4-MeTOKCn6eH3onoKcnKap6oHnn, 
3 ; 4-AMMeTOKCn6eH3nnoKCMKap6oHnn : 
2-HHTpo6eH3MnoKCMKap6oHnn m 
4-HMTpo6eH3nnoKCMKap6oHnn; 

cunnnbHbie rpynnbi, BKnhOHahOLAtie 
Tpn(Hki3UJMM anKnn)cnnnnbHbie rpynnbi (TaKne, 
KaK Tp^MernncMnun, Tpn3TMncnnnn. 
H30 n po n Mn am Me r uncnn kin , 
TpeT-6yTnnAHMeTnncMnnn, 
MeTunA^nsonponkincunun, 
MeTkinAH-TpeT-6yTMncMnnn n 
TpnM3onponi/inci/innn) m 

TpexMe3au4eHHbie cunkinbHbie rpynnbi. 
3aMemeHHbie 1 nnn 2 apunbHbiMM rpynnaMM v\ 
coorBeTCTBeHHO 2 MJiki 1 anKMnbHbiMM rpynnaMM 
(TaKne, KaK AH0eHnnMeTLtnciini/m 

AMc|3eH unOy t uncnn nn , 
Anc^eHnnn3onpcnnnckinnn m 
4)eHnnA^H3onpcnnnckinnn) 

B cny^ae Bb.LueyKa3aHHbix 3aLU,^THbix rpynn, 
npeflCTaBneHHbix CMMBonoM R 6 . 
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R npeflno^TMTeribHO npeflCTaBrmeT aTOM 
BOflopofla 

B cootbbtctb^h c APyrHM BapnaHTOM 

R 6 m R 7 Moryr Ka>KAbiPi npeACTaanflTb 
apariKuribHyK) rpynny. TaKyK> : ksk Te ; hto 
onpefleneHbi m npyiBefleHbi b KanecTBe npHMepa 
BbiLue. B cooTBeTCTBMM c eme o^hmm BapnaHTOM 
R 6 n R 7 Moryr BMecre o6pa30BbiBaTb 
3aMeL4eHHyio MemneHOByio rpynny, cnoco^Hyfo 
k o6pa30BaHHK) ocHOBaHi/m LUncfx^a, TaKyio, KaK 
N^N-AMMeTunaMMHOMeTuneH. 6eH3nnnfleH, 
4-MeTOKcn6eH3nnnfleH, 4-HHTpo6eH3nnnA©H, 
cann^nnfleH, 5-xnopcarii/mnnMAeH, 
AMCfieHkinMeTurieH mjim 
(5-xnop-2-rnflpoKcncf)eHmi)c()eHMJiMeTMneH. 

Bonee npeAnoHTMTeribHO, Kor^a 

R 6 npeAdaBfifieT ariKOKCkiKapSoHMnbHyfO, 
apanKnnoKcnKap6oHkinbHyK) nnn 
apunMeTMjibHyfo rpyny, n Hai/i6onee 
npeAnoHTMTeribHO - TpeT-6yTOKCHKap6oHnnbHyK), 
6eH3nnKocnKap6oHnribHyK:, 
4-MeTOKCn6eH3nnoKCMKap6oHMnbHyK) t/irm 
6eH3nnbHyK) rpynny. B stom cnynae 
R 7 npeflnoMTHTenbHO npeflCTaBrmeT aTOM 
BOflopoAa. 

R 8 npeflCTaBfipeT aTOM BOflopoAa win 
Kap6oKc^t3ain,HTHyHD rpynny npi/iMepaMU raKnx 
rpynn HBnflOTca HM3Lune a/iKM/ibHbie rpynnbi, 
ranoreHMpoBaHHbie Husujue ariKuribHbie rpynnbi 
m apanKunbHbie rpynnbi, onpeAeneHHbie m 
npuBeAeHHbie b KanecTBe np^Mepa BbiLue, a 
npeAnoHTMTeribHO HH3Luap ariKMJibHafl mjim 
apariKkiJibHaa rpynna. 

CTaA^H A1. Ha stom" CTaAkin (cxeMa A 
peaKu.nn) coeAMHeHne c£opMyribi (II) nrin ero 
peaKi4noHHOcnoco6Hoe npoM3BOAHoe bboaht b 

XMMMHeCKOe B3aMMOAe^CTBMe c 

aMMHOcoeAMHeHkteM qbopMynbi (III) Arm 
iionyHeHMfi coeAHHeHnw c£opMynbi (IV). 

3Ta peaKuna MoweT GbiTb ocyiAecTBneHa b 
cooTBeTCTBMH c TpaAHUMOHHbiMH npoueccaMM 
cnHTe3a nemnAOB, HanpuMep, c 
Mcnorib30BaHneM a3MAHoro Merofla, MeTOAa 
aKTMBHoro cno>KHoro sq^npa, MeTOAa 
CMeujaHHoro aHrnApHfla hj~ih KOHAGHcau,noHHoro 
MeroAa. 

A3HflHbiM MeTOA l~lpn raKOM MeTOAe 
peaKu.nK) ocymecTBrmK)T nyieM o6pa6oTKH 
aMUHOKucnoTbi nnn ee cno>KH03ctiHpHoro 

npOM3BOAHOrO rMApa3HHOM B HHepTHOM 

pacTBopnTene npn npniuepHo KOMHaTHon 
TeMnepaiype Ana nonyneHMH r^ApasnAa, 
BBeAeHUfi rnApa3HAa bo BsanMOASMCTBue c 
coeA^iHeHneM a30TMCTon Ki/icnoTbi Ana 
npeBpameHna ero b asHAHoe coeAMHeHne i/i 
3aTeM BBeAeHUH a3MAHoro coeA^HeHUH bo 
B3aMMOA e ^CTBMe C 3MM HocoeAnneH \AQM 

4)opMyribt (III) 

ripniwepbi coeAHHeHMM a30TncTOki KvicnoTbi, 
KOTopbie MoryT 6biTb Hcnonb30BaHbi, BKntOHatOT 
HMTpnTbi meriOHHbix MeranriOB, raKne ; KaK 

HMTpUT HaTpMH, H aflKHflH MTpMTbl , T3KHe, K3K 
H30aMMJlHMTpMT. 

PeaKUHK) o6bNHo n npeAnoHTMTeribHO 
ocymecTBnflK)T b npucyTCTBUM pacTBopMTeris. 
HeT oco6oro orpaHMHeHMH Ha npnpoAy 
Mcnonb3yeMoro pacTBOpurerm npn ycnoBHM : mto 
oh He OKa3biBaeT BpeAHoro btiuhhuh Ha 
peaKL^nio h Ha ynacTByiOLAHe b Hen peareHTbi n 
hto oh MoweT pacTBOpqTb peareHTbi no Kpa^HeM 
Mepe ao HeKoropOM cTeneHu HpuMepaMki 
noAXOA^Lnnx pacTBopurerieM pbjihkdtcr: aMUflbi. 

B H3CTH0CTM aMUAbl MMpHblX K^CJIOT, TaKHe, K3K 

AMMeTunc^opMaMHA mjim A^MeT^^ai^eTaMHA: 
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cyribcpoKcuAbi, TaKne, KaK AHMeTuncyribcpOKcuA; 
m nupporiMAOHbi. TaK^e. KaK 

N-MeTunnupponnAOH 

riocneAHne ABe peaKU.nn Ha stom cTaAHU, 
t e nonyneHne asi/iAHoro coeAHHeHHa m ero 
peaKi^nK) c aMUHOM 4)opMyribi (III), o6biHHO 
ocyLAecTBn^K^T 6es BbiAerieHkm 
npoiwe>KyTOHHoro a3HAHoro coeAHHeHn?i. 
PeaK4MH MoryT GbiTb npOBeASHbi b luhpokom 
Anana30He TeMneparyp, m TOHHaa TeiwnepaTypa 
peaKLiMM He ^BnaeTca Heo6xoAHMOM pf\9\ 
HacTOflLAero M3o6pereH^R. B o6iAeM, KaK 6bino 
ycraHOBneHO noAxoA^ineM TeMnepaTypoM 
flBnaeTCR TeMnepaTypa ot -50 ao 0°C b nepBoPi 
HaCTM 3TOM peaKU,nn h ot -10 ao 10°C bo 
btopom HacTki Heo6xoAMMoe An« peaKU^M 

BpeMfl MO>KHO TO>Ke H3MeH?1Tb B LUHpOKI/IX 

npeAenax b 3aBncMM0CTn ot MHorux 0aKTopoB, 
oco6eHHo ot reMnepaTypbi peaKi^MM n npupoAbi 
ncnorib3yeMbix peareHTOB m pacTBOp^iTena. 
OAHaKo, ecnn peaKL4Mfo ocymecTBJififOT npn 
yKa3aHHbix BbiLue npeAnoMTHTeAbHbix ycnoBnax, 
to o6bNHO AOCTaTOHHbiM 6yA©T nepnoA 
BpeiweHM ot 5 mmh ao 1 h b nepBoPi m 
yKa3aHHbix peaKi4HM m ot 10 m ao 5 Anew bo 

BTOpOM. 

MeroA aKTHBHoro cno>KHoro 3ct)Mpa. ripn 
TaKOM MeTOAe peaK4HK) ocytnecTBriaioT nyTeM 
BBeAeHna bo B3anMOAei^cTBMe aMUHOKucnoTbi c 
peareHTOM aha nonyneHH^ aKTHBHoro cno>KHoro 
3cpnpa h 3areM BBeAeHun ero bo 
B3aMMOAeMCTBne c aMUHOCoeA^HeHkteM 
cf)opMyribi (III). 

PeaKu.nK) o^biMHo m npeAnoHTMTeribHO 
ocy mecTBiifl kdt b npMcyTCTBMH pacTBOpHTena. 
HeT oco6oro orpaHnneHna Ha npupoAy 
ncnorib3yeMoro pacTBopnTena npki ycnoBnn, hto 
oh He OKa3biBaeT BpeAHoro BnnnHkifl Ha 
peaKi^nMD n Ha ynacTByK)LAkie b Hew peareHTbi h 
hto oh Mo>KeT pacTBopfiTb peareHTbi no KpawneM 
Mepe ao HeKOTopoM CTeneHu flpMMepaMM 
noAXOA^LAMX pacTBopHTeneM flBrinioTCfl: 
ranoreHMpoBaHHbie yrneBOAOpOAHbie, b 
nacTHOCTn ranoreHkipoBaHHbie annc^aTMMecKne 
yrneBOAOpoAbi, TaK^e, KaK MeTi/meHxnopi/iA mjim 
xnopoqbopM; npocTbie 3<£npbi, TaKkie, KaK 
AHSTkinoBbiM 3cf)Mp 1/iJin TeTpa Ti/iApoc^y pa H ; kl 
aMMAbi, raKHe, KaK AHMeTnn($)opMaMHA win 
AMMeTMJiai^eTaMMA. 

npMMepbi peareHTOB, ncnonb3yewbix a^^ 
nonyneHMH aKTMBHoro crioKHoro sc|)npa, 

BKJ~!K)HaK)T N-rHApOKCHCOeAHHeHM?1 , TaKMe, KaK 
N-rHApOKCHCyKUHHMMMA, 

1-rnApOKCn6eH30Tpna3on m 
N-rnApoKCM-5-Hop6opHeH-2,3-AMKap6oKCHMMHA 
PeaKUMio nonyneHi/ifl aKTHBHoro cno>KHoro 
30npa npeAnoHTMTeAbHo ocyu4ecTBJiflK)T b 
npi/icyTCTBHH KOHAeHcnpyw3Lnero areHTa, TaKoro : 
KaK A^i4HKJioreKCHAKap6oA^nwnA (DCC). 
PeaKi^nfo coneTaHkifl oCbiHHo n 
npeAnoHTMTeribHO ocyiAecTBnflKJT b 
npkicyTCTBMH KOHAeHCMpyfOLAero areHTa, TaKoro, 
KaK 1 . 1 '-OKcanMriAHMMMAa3on. 
2,2'-AnnMpMAHriAHcynb4)MA, N, 

N'-AHCyKU.HHHMHAHAKapGOHaT, 

AMqbeHMriQboccfjopHJiasHA (DPPA), 
AH3Tnn$oc$opnrii4naHMA (DEPC), N, 

N'-6MC(2-OKCO-3-OKCa30nHAHHMn)4)OC4)HHOBblM 

xnopMA (BOP-CI), N,N'-Kap60HMriAHMMMAa3OJi, 

N ; N -A^cyKi^MHHMHAH-noKcanaT (DSO), 

N.N'-AHQbTanuMMflOKcanaT (DPO), 

N . N'-6nc(Hop5opHeHMncyKU l MHMMHA^n)OKcanaT 

(BNO), 1 ,1 ( -6nc(6eH30Tpna3oriMri)OKcanaT 

(BBTO), 

1 1 '-6kic(6-xnop6eH30Tpna30JiMri)oKcanaT 
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(BCTO), 

1 , 1 '-6nc-(6-TpM45TopMeTHJi6eH30Tpna3onnn)oKca 
nar (BTBO) >inn Tpuc-nupponnflUHC^occjDOHH^ 
reKcacpTopc£oc(£aT (PyBrOP) 

PeaKL^MP mo>kgt 6biTb npoBeAena b llimpokom 
flnana30He TeMnepaiyp. h TOHHaa TeMnepaTypa 
peaKi^MM He fmnflerca HeoGxoflUMOM Ana 
HacTO^mero M3o6peTeHi/m. Heo6xoA^Moe Rnn 
peaiojnn BpeMR mo>kho To>Ke M3MeHRTb b 
LUMpoKMx npeaenax b 3aBncnMOCTM ot mhomx 
cftaKTOpOB, oco6eHH0 ot TeMnepaTypbi peaKMHH 
m npkipoAbt ncnojibsyewbix peareHTOB n 
pacTBOpMTenfl B o6^eM ; npeAnoHTMTenbHaa 
TeMneparypa peaKL^kin HaxoAMTc^ b npeAenax 
or -10 ao 25°C ppn nonyneHMH aKTHBHoro 
cnoxHoro ac^upa n npn6nn3HTertbHO paBHa 
KOMHaTHOM TeMnepaType npn peaKL^kin 
coMeraHUR aKTMBHoro cno>KHoro sc^Mpa c 
aMMHOM. BpeMJT HeoGxoAHMoe Ann Ka>KAOM 
peaKi^Mn, o6bNHo cocTaBnaeT ot 30 mmh ao 10 

H 

MeTOA CMewaHHoro aHr^ApnAa npn stom 
MeTOAe peaKL^K) ocymecTBnHK)T nyTeM 
nonyMeHMfl cMeujaHHoro aHTMAP^Aa 
aMUHOKMcnoTbt 0opMynbi (II) v\ 3aTeM BBeAeHMH 
nonyMeHHoro aHrwAp^Aa bo B3anM0AeMCTBne c 
3MHH0M 4>opMynbi (III). 

flonyMeHne CMeiuaHHoro aHn/iAPHAa Mo>KeT 
GbiTb ocymecTBneHo nyTeM BBeAeHMfl 

aMMMOKUCflOTbl BO B3aHMOAe^CTBHe c 
ranoreH(£opMnaTOM HM3iuero axiKMTia, t3khm , ksk 
3-rnnxjiopc^opMnaT nnn n3o6yTnnxnop4)opMnaT, 
Am(hh3luhm anKMn^occ^opMimnaHHAOM, T3kmm , 
K3K A^3Tnncf)occ^opMni4naHMA (DEnC), i/uim 
AMC^eHnnct)occ^opMna3MAOM (DPPA). PeaiqMK) 

OObNHO H npeAnOHTHTeilbHO OCyiAeCTBflflHDT B 

npucyTCTBMH pacTBOpnTenp HeT oco6oro 
orpaHUMeHMfi Ha npupoAy ncnorib3yeMoro 
pacTBopnTerip npn ycnoBnn, hto oh He 
0Ka3biBaeT BpeAHoro BnMflHkia Ha peaKijMK) nnn 
Ha yMacTByiOLAMe b HeM peareHTbi m hto oh 
MO>KeT pacTBopnTb peareHTbi no KpatfHefi Mepe 
AO neKOTopoM CTeneHM npMMepbi noAXOA^LAMX 
pacTBopnTenetf BKHKJHaKJT: npocTbie acfwpbi, 
TaKne ; KaK A^3TnnoBbiM 3<£>Mp v\nv\ 
TOTparnAPOcjDypaH, m awiMflbi, TaKne ; KaK 
AHMeT^nc^opMaMHA urin AHMeTMnai^eTaMMA- 

PeaKunio npeAnoHTMTenbHO ocy mecT bji h kdt 
b npucyTCTBun opraHMMecKoro aMMHa : TaKoro, 
KaK TpusTunaMMH v\m N-MeTMnMopqboni/iH 
PeaKi4MR MO>KeT 6biTb npoBeAeHa b llimpokom 
Anana30He TeMnepaTyp, n TOHHaa TeMnepaTypa 
peaKuytM He HBrmeTCfi HeoGxoAMMOM ajir 
HacTOfiL^ero M3o6peTeHMH. B o6ineM, KaK 6bino 
ycTaHoaneHO, noAXOAflLAei/i TeMnepaTypow ati« 
ocymecTBrteHkifl peaKnnn HBrmeTca 
TeMnepaTypa b npeAenax ot -10 ao 25°C. 
HeoOxoA^Moe Ann peaKi^nn BpeMfl mo>kho Toxce 
n3MeHRTb b LiiMpoKnx npeAenax b 3aBMCMM0CTn 

OT MHOmX 0aKTOpOB, 0C06eHH0 OT 

TeMnepaTypbi peaKL^H m npupOAbi 
ncnorib3yeMbix peareHTOB m pacTBopMTenfl 
OAHaKo, ecriM peaKHMfo ocymecT bjipkdt npn 
yKasaHHbix Bbiiue npeAnoHTMTeribHbix ycrtoBM^x, 
to o6bNHO AOCTaTOMHbiw GyAeT nepnoA 
BpeMeHM ot 30 mmh ao 5 h 

PeaKL^MK) nonyneHHoro CMetuaHHoro 
aHrnAP^Aa c aMWHOM 4)opMynbi (III) o6bNHO m 
npeAnoHTHTeribHO ocyLnecTBJifihOT b 
npucyTCTBMM pacTBopnTensq HeT oco6oro 
orpaHMHeHna Ha npupoAy Mcnorib3yeMoro 
pacTBOpMTenR npn ycnoBnn mto oh He 
OKa3biBaeT BpeAHoro Bnn^HH^ na peaKnnto n Ha 
yMacTByK)Lu,ne b He^ peareHTbi \a hto oh M0>KeT 
pacTBopaTb peareHTbi no Kpa^He^ Mepe ao 
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HeKOTopoM CTeneHM npuMepbi noAXOA^mux 
pacTBOpnTeneM BKfiK)HatoT: npocTbie 3cf)Mpbi, 
TaKne KaK AH3TnnoBbiw scjwp mdh 
TeTparMApocj3ypaH : n aMMAbr TaKne, KaK 
AMMeTMnct)opMaMMA unii A^iMeTMnai4eTaMMA 

PeaKL^K) MO>KHO npOBOAHTb B LUMpOKOM 

A^anasoHe TeMneparyp, m TOHHafl TeMnepaTypa 
peaKi4nn He fiBn^eTCfi HeoOxoAnwoPi atip 
HacTOHLuero M3o6peTeHMH. B o^meM, ksk 6bino 
ycTaHOBneHO. mnneicn L^enecoo6pa3HbiM 
npOBOAHTb peaKquio npn TeMnepaType ot 0°C 
AO KOMHaTHOM TeMnepaTypbi HeoSxoAHMoe atip 
peaKunn BpeMfi To>Ke mo>kho n3MeHqTb b 
ujupoKMx npeAenax b 3aBMCHM0CTn ot MHorux 
cf)aKTOpoB, oco6eHHO or TeMnepaTypbi peaKL^i/i 
n npupOAbi i^cnorib3yeMbix peareHTOB n 
pacTBop^TerieM. Oah3ko, ecnn peaKi^Mto 
ocyLnecTBnHK)T npi4 yKa3aHHbix Bbiiue 
npeAnoHTMTeribHbix ycnoBMRx, to o6bNHO 
AOCTaTOHHbiM 6yAeT nepnoA BpeMeHM 1 - 24 h 

KoHAeHcannoHHbiPi MeTOA npki TaKOM 
MeTOAe aMi/tHOKUcnoTy cjDopMyribi (II) bboa^t b 
xnMnnecKoe B3anMOfleMCTBne HenocpeflCTBeHHO 
c aMMHOM qtiopMyribi (III) b npMcyTCTBMM 
KOHAeHCMpyKDinero areHTa, TaKoro ? KaK 
AMi^MKnoreKCuriKapSoAMMMMA mjih 
Kap6oAMMMMAa3on. 3Ta peaKi^MJi KOHAeHcaqnM, 
no cymecTBy, TaKaa «e, KaK Ta, hto onMcaHa 
Bbiuue Ann nonyneHMH aKTMBHoro cnowHoro 
3cf)Mpa, n MO>KeT 6biTb ocy LAecTBfieHa c 
ncnorib30BaHMeM Tex we peareHTOB m npM Tex 
we caMbix ycrioBMflx peaKi^MM. 

CTaA^H A2. Ha 3tom CTaAMM coeA^HeHne 
4)opMyribi (V) nonynaKDT nyTeM OTmenneHnq 
aMMH03aLH^THOM rpynnbi mtim rpynn ot 
coeAHHeHkm qbopMyribi (IV). 

KorAa aMMH03au4MTHafi rpynna flBnweTc^ 
CMJiMJibHOM rpynnoM, OHa MOweT 6biTb o6biHHo 
yAaneHa nyTeM o6pa6oTKM coeAHHeHMeM, 

cnocoSHbiM K 06pa30BaHMK3 aHMOHa QtlTOpMAa, 

HanpMMep TeTpa6yTnnaMMOHMMCpTopMAa mjim 
cpTopnAa KariMH 

PeaKUMK) o6bNHO m npeAnoHTMTeribHo 
ocymecTBiifiKJT b npMcyTCTBMM pacTBOpMTeneM. 
HeT oco6oro orpaHMHeHna Ha npupoAy 
ncnorib30BaHMfi pacTBopnTenq npM ycnoBMM, mto 
oh He 0Ka3biBaeT BpeAHoro BnnaHUfl Ha 
peaKi^MHD mtim Ha ynacTByK)Li4Me b HeM peareHTbi 
m hto oh MoweT pacTBop^Tb peareHTbi no 
KpaMHeM Mepe f\o HeKOTOpoM CTeneHM 
flpMMepaMM noAxoA^LUMx pacTBopnTeneM 

flBflRfOTCfl npOCTbie 30Mpbl, TaKkie, KaK 
AMSTMJIOBblM 30MP, TeTpaTMApOQOypaH HflM 
AMOKCaH. 

PeaKL4Mfl MO>KeT npoTeKaTb b ujmpokom 
A^anasoHe TeMnepaTyp, m TOHHafl TeMnepaTypa 
peaKi^MM He HBrmeTCH HeoGxoAMMOM Anp 
HacTOALAero M3o6peTeHM?i. B o6meM, KaK 6bino 
ycTaHOBneHO ABnaeTCfl i4enecoo6pa3HbiM 
ocymecTBrifiTb peaKu,MK) npM npM6riM3MTenbHO 
KOMHaTHOM TeMnepaType BpeM^, Heo6xoAMMoe 

AAH peaKU,MM, MOXeT 6blTb TO>Ke M3MeHeHO B 

LiiMpoKMx npeAenax b 3aBMCHMOCTM ot mhotmx 
QbaKTopoB, oco6eHHo TeMnepaTypbi peaKi4MM m 
npMpoAbi Mcnonb3yeMbix peareHTOB m 
pacTBopMTenR OAHaKo, ecnM peaKu,MK) 
ocytAecTBnRK)T npM yKa3aHHbix Bbime 
npeAnoMTMTenbHbix ycnoBM^x, to o6biHHo 
AOCTaTOHHbiM 6yfleT nepnofl BpeMeHM 10 - 18 h 
KorAa aMMH03am,MTHOM rpynnoM mnnejcn 
anKOKCMKap6oHnnbHaR rpynna. TaKaR , KaK 
TpeT-6yTnnoKCMKap6oHMnbHaR rpynna. OHa 
MoweT 6biTb yAaneHa nyTeM o6pa6oTKM 

KMCnOTOM 

PeaKi^MK) OObNHO m npeAnoHT MrenbHO 
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ocy mecTBn?iKDT b npMcyTCTBMM pacTBOpHTe/ia. 
HeT ocoGoro orpaHMHeHMH Ha npMpoAy 
ncnonb3yeMoro pacTBopMTerifl npM ycnoBMM, mto 
oh He OKaabiBaeT BpeflHoro bjih^hm^ Ha 
peaKu,nK) mdm Ha yMacTByioinne b HeCi peareHTbi 
ki mto oh MO>KeT pacTBOpaTb peareHTbi no 
KpaMHeM Mepe ao HeKOTopotf CTenenn. ilpuMepbi 
noAXOA5iL4HX pacTBOpMTeneM BKHMDnafOT: aMMflbi, 
TaKne ; KaK AHMeTunc^opMaMMfl mjim 
AMMeTunai^eTaMUfl. npocTbie acjwpbi, TaKMe, KaK 

AM9THX10Bbltf SCpHp, flMM30nponnnOBblM 3Cj)Mp, 

TeTparnflpocpypaH, A^OKcaK AMMeTOKCusTaH 
nnn AHMeTunoBbiM scpMp, AM3TnneHrjiMKonH, 
cnkipTbi, TaKMe, KaK MeTaHon, 3TaHon, 
nponaHon : M3onponaHon, GyTaHon, M3o6yTaHon, 
TpeT-GyTaHon, n3oaMkirioBbiM cnupT, 
flM3T^neHmnKonb, mnuepMH, OKTaHon, 
L^nKnoreKcaHon mpm MOHOMemnoBbifl 3<$np 
3TnneHrnnKonfi; m ranoreHMpoBaHHbie 
ymeBOflopoAbr b nacTHOCTM ranoreHMpoBaHHbie 
anncfiaTMMecKne ymeBOflopoflbi, TaKMe, KaK 
MeTMneHxnopMA, xnopocpopM nnn TpuxnopaTaH 
HpupoAa KucnoTbi, Mcnonb3yeMOM b stom 
peaKL^nn. He oco6eHHO BaxHa, n MOxeT 6biTb 
ncnorib30BaHa b paBHoPi Mepe n\o6an KMcnoTa, 
o6bMHO McnonbsyeMa^ b aroro Tuna peaKLtMM 
npeAnoMTMTenbHbiMH npMMepaMM flBnaiOTCfl: 
HeopraHkinecKMe KucnoTbi, TaKne, KaK 
xrtopucTOBOAopoAHap KMCTtoTa; opraHMMecKMe 
KucnoTbi, TaKne, KaK TpMCpTopyKcycHafl KMcnoTa; 

M KMCJlOTbl JlbKDMCa, TaKMe, KaK 

TpucjDTopnASTepaT 6opa. 

PeaKi^ufi wo>KeT 6biTb npOBeAeHa b LunpoKOM 
AnanasoHe TeMnepaTyp, n TOHHaa TeMnepaTypa 
peaKL\nM He flBnflercfl Heo6xoflMMOM aha 
nacTOHLAero H3o6peTeHkm B oGLneM, kbk 6bino 
ycTaHOBneHo i4eriecoo6pa3Ho ocymecTBJiHTb 
peaKL^ura npn TewinepaType 0 - 30°C. 
Heo6xoAHMoe Arm pea^nn BpeMfi mo>kho To>Ke 

H3MeHflTb B LUMpOKMX npeAefiaX B 3aBMCMMOCTM 
OT MHorux C^aKTOpOB, OCOSeHHO OT 

TeMnepaTypbi peaKL^nn m npMpoAbi 
ncnorib3yeMbix peareHTOB n pacTBopnTen^. 
Oah3ko, ecru peaKquK) ocymecTsnfljoT npM 
yKa3aHHbix Bbitue npeAnoHTHTenbHbix ycnoBMax, 
to o6biMHo AOCTaTOMHbiM 6yAeT nepnoA 
BpeMeHM ot 20 mmh flO 1 H. 

KorAa aMMH03aii^nTHa?i rpynna HBJiaeTCH 
annctiaTMHecKO^ auMnbHOM rpynnoM, 
apoMaTunecKOM ai^MfibHOM rpynnoPi t/mi/i 
3aMeu4eHHoPt MeTuneHOBO^ rpynnofl, cnocoGnoM 
k o6pa30BaHHK) ocHOBaHUfi LLlMcpcpa, oHa MO>KeT 
6biTb yAaneHa nyTew o6pa6oTKH kmcjiotow mtim 
ocHOBaHneM b npucyTCTBun BOAHoro 
pacTBopnTens 

Flp^poAa Mcnonb3yeMOM KMcnoTbi He 

SBTlPeTCfl 0C060 B3)KH0M ; 1A B paBHOM Mepe 

wo>KeT 6biTb ncnorib30BaHa riio6a3 KucnoTa, 
o6bNHO kicnonb3yeMa^ b 3Toro Tuna peaKi4MM. 
npeAnoMTMTe/ibHbie npi/iMepbi BKJiKDHaKDT 
HeopraHnnecKMe KucnoTbL TaKne, KaK 
XJiop^cTOBOAopoAHaa, cepHaa, cf)occ|DopHa^ mjim 
GpOM^CTOBOAopoAHafl. AHanornMHbiM o6pa30M, 
HeT ocoGoro orpaHMneHUfl Ha npupOAy 
ncnonb3yeMoro ocHOBaHn^ npn ycnoBnn, mto 
oho He OKaabiBaer BpeAnoro BnnfiHUP Ha Apyrne 
MacTM coeA^HeHMH npeAnoMTHTe/ibHbie 
npMMepbi ocHOBaHMM, KOTOpbie MoryT 6biTb 

MCnonb30BaHbl, BKIlKDHaiOT aJIKOKCMAbl 

mexioMHbix MeTannoB. TaKne ; KaK MeTOKCMA 
HaTpnq; Kap6oHaTbi tuenoMHbix MeTannoB, 
TaKne. KaK Kap^OHaT HaTpn^ nnn KapGonaT 
KantiJi, ruApOKCMAbi menoMHbix MeTannoB, 

T3KHe ; KaK THAPOKCHA HaTpH?1 MflM TMAPOKCMA 

Kanns, m aMMMaK, Hanp^Mep BOAHbiM pacTBop 
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aMMnaKa mum KOHqeHTpMpoBaHHbiM 

weTaHonoBbiM aMMnaK. 

TMAponMS C MCnOftbSOBaHMeM OCHOBaHM^ 

M0>KeT MHorAa conpoBO>KflaTbC« 
M30MepM3au,ne^. 

PeaKL^Mio o6bNHo m npeflnoHTMTeribHO 
ocyinecTBriHKDT b fipMGy tgtbmm pacTBopMTerm 
HeT ocoGoro orpaHMMeHM^ Ha npupoAy 
McnonbayeMoro pacTBopM Ten h npM ycnoBMM, hto 
oh He OKa3biBaeT BpeflHoro bjim^hmp Ha 
peaKi4MK3 mtim Ha ynacTByKDiuMe b hb\a peareHTbi 
m hto oh MoxeT pacTBopfiTb peareHTbi no 
KpatiHert Mepe ao HeKOTopoPi CTeneHM, xot^ 
npeAnoHTMTeribHbiM mnnejcn BOAHbiM 
pacTBopnTenb npMMepaMM noAxoA^m^x 
pacTBOpMTeneM ^BfiPfOTCfi: BOAa; opraHMnecKMe 
pacTBopMTeriM, TaKMe, KaK cnupTbi (HanpMMep, 
MeTanon, 3TaHon mjim nponanon) n npocTbie 
30Mpbi (HanpMMep, TeTparMApocpypaH m^m 
AMOKcaH), m CMecM BOAbi m oahoto MfiM Oojiee 
yKa3aHHbix opraHnnecKMX pacTBopnTeneti 

PeaKUMJi MO>KeT 6biTb npoBeAeHa b ujmpokom 
AMana30He TeMnepaTyp, m TOMHa^ TeMnepaTypa 
peaKi4MM He HBnfleTCfl Heo6xoAMMOM flnfi 
HacTOfiLAero M3o6peTeHMfl. B o6meM, KaK 6bino 
ycTaHOBneHo nenecoo6pa3HO ocyLnecTBn^Tb 
peaKi^MMD np^i TeMnepaType 0 - 150°C ; Ana Toro 
MTo6bi yMeHbUJMTb noGoMHbie peaKi4MM BpeMH, 
Heo6xoAMMoe Ann peaKi^MM, mo>kho TO>Ke 

M3MeHflTb B LUMpOKMX npeAefiaX B 3aBMCMMOCTM 

ot mhotmx cpaKTopOB, oco6eHHO TeMnepaTypbi 
peaKL|MM \a npupoAbt Mcnorib3yeMbix peareHTOB, 
ocHOBaHMM n pacTBOpMTeriH. OAHaKo, ecriM 
peaKu,MK) ocym,ecTBriflK)T npki yKa3aHHbix Bbiiue 
npeAnoMTMTeribHbix ycnoBM^x, to o6biMHO 
AOCTaTOHHbiM SyA^T nepnoA BpeMeHM 1 - 10 h 

KorAa aMMHOsaiuMTHaa rpynna 
npeACTaB/ifleT co6om 
apariKMnoKCMKapSoHMJibHyho rpynny, OHa MO>KeT 
6biTb yAaneHa BoccTaHOBneHMeM b MHepTHOM 
pacTBopnTene b npMcyTCTBMM KaTann3aTopa. 

PeaKL^MKD 06blMH0 M npeAnoHTMTenbHO 
ocym,ecTBnflK)T b npucyTCTBMM pacTBopMTena. 
Her oco6oro orpaHMMeHMJi Ha npupoAy 
Mcnonb3yeMoro pacTBOpMTens npM ycnoBMM, mto 
oh ne OKa3biBaeT BpeAHoro BriMHHMfl Ha 
peaKi^MKD Mnn na ynacTByKJinne b HeM peareHTbi 
m mto oh MoxeT pacTBop?iTb peareHTbi no 
KpaMHeM Mepe ao HeKOTOpoM CTeneHM. 
npMMepaMM noAXOAflLMMX pacTBOpMTeneM 
RBn^KDTcn: npocTbie sc^Mpbi, TaKMe, KaK 
A^3TMnoBbM sqbMp, A^^3onponMnoBbiM 3(£mp, 
TeTparMApocpypaH, AHOKcan, AHMeT0KCM3Tan 
Mfi/i AHMer^noBbiM 3C pnp AH3TMneHrriMKonfl; m 
cnMpTbi TaKMe, KaK MeTanon, 3TaHon, 
nponaHon, M3onponaHon, 6yTaHon, M3o6yTaHon, 
TpeT-6yTaHon, MsoaMMnoBbiM cnMpT, 
AMBTMneHrnMKorib, rjiMuepMH, oiaaHon, 

I^MKJlOreKCaHOn MnM MOHOMeTMnOBbIM 3Cf)Mp 

3TMJieHmMKonfi. 

flpMpoAa Mcnonb3yeMoro KaTanM3aTopa 
To>Ke He ^BnfieTCfi B3>khom m MO>KeT 6biTb b 
paBHOM Mepe ncnonb30BaH tik)6om KaTanM3aTop : 
oObNHO Mcnonb3yeMbiM Ana KaTanMTMMecKoro 
BoccraHOBneHUji. npMMepbi KaTanM3aTopoB, 
KOTopbie MoryT 6biTb Mcnonb30BaHbi b 

K3T anMTMMeCKOM BOCCTaHOBneHMM, BKJ1KDMaK)T 

nannaAMM Ha AP^BecHOM yrne m nannaflMeByK) 

MepHb 

PeaKUMK) ocy mecTBn^K)T b npMcyTCTBMM 
BOAOpOAa, npeAnoMTMTenbHo b aTMoccjDepe 
BOAopoAa. npM noAXOA^Li^eM AasneHMM 1-10 
aTM, xoT5i TOHHoe AaBneHMe BOAopoAa He 

flBHfleTCfl CTpOrO Heo6XOAMMblM 

PeaKi^MH MO>KeT 6biTb npoBeAeHa b LUMpoKOM 
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flnana30He TeMnepaTyp, m TOHHaa TeMnepaTypa 
peaKunn He HBrmeTCH Heo6xoflMMotf ann 
HacToqu^ero H3o6peTeHHR B o6u4eM, KaK 6bino 
ycTaHOBneHO. qenecoo6pa3HO ocymecTBJWb 
peaKi4nio npn npi/iMepHO komh3thom 
reMnepaiype. Heo6xoAHMoe Arm peaKLiHM 

BpeMR TOKe MO>KH0 HSMeHHTb B LLIHpOKMX 

npeflenax b aaBMCMMOCTn ot MHorux qbaKTOpOB, 
oco6eHHO TeMnepaTypbi peaKLjktu \a 
Hcnonb3yeMoro pacTBopi/iTena OflHaKO. ecnn 
peaKL^nfo ocymecTBrmjoT npkt yKa3aHHbix Bbiiue 
npeflnoHTMTeribHbix ycnoBHflx to o6bNHO 6yfleT 
AOCTaTOHHbiM nepnofl BpeMeHU 1 - 8 h 

KorAa aMHH03amnTHa^ rpynna KBnneTcn 
apuriMeTunbHOM rpynnoM, OHa MOKer 6biTb 
yaaneHa nyieM BBenemn b koht3kt 
3amnu4GHHoro coeflUHeHu^ c 
BOccTaHOBMTenbHbiw peareHTCM b 

pacTBopurene, nnn (hto npeflnoHTHTeribHo) 
nyieM KarannTHHecKoro BoccTaHOBneHM^ npi/i 
KOMHaTHOti TeivinepaType b npkicyTCTBWn 
KaTanM3aTopa, kinn nyieM kicnonb30BaHi/m 
OKMcnuTenbHoro peareHTa. 

B cnynae yAaneHUH 3amnTHOM rpynnbi 
nocpeACTBOM KaTannTunecKoro BOCCTaHOBneHi/m 
peaKL^MHD o6bMHO n npeAnoMTMTenbHO 
ocymecTBfiHK)! b npucyrcTBUM pacTBOpMTenq. 
HeT ocoGoro orpaHnneHHfl Ha npupoAy 
ktcnonb3yeMoro pacTBOpi/iTerm npn ycnoBMn, hto 
oh He OKa3biBaeT BpeAnoro btiuphmsi Ha 
peaKi^njo mum Ha ynacTByioLAMe b Hew peareHTbi 
n hto oh Mo>KeT pacTBopaTb peareHTbi no 
KpakiHeM Mepe flo HeKOTopow CTeneHM ripuwepbi 
noAxofl^iMMX pacTBopnTeneM BKntoHafor 
cnnpTbi, TaKne, KaK MeTaHon, 3TaHon huh 
M3onponaHon: npocTbie scpkipbi, Taxne, K3K 
AH3TMJioBbiki 3Qbkip, TeTparkiApocpy paH m/im 
AMOKcaH; apoMaTunecKne yrneBOAopoAbi, Ta«ne, 
ok Tonyon, 6eH3on kirn Kcunon; 
arikiqbaTHHecKne yrneBOAopoAbi, TaKne, KaK 
reKcaH nnn L4MKnoreKcaH; cno>KHbie ac^npbi, 
TaK/ie, KaK GTunai^eTaT nnn nponnnaueTai; 
ann4)aTHHecKne KucnoTbi, TaKkie, KaK 
MypaBbMHaji nnn yKcycHaa KucnoTa; CMeci/i 
OAHoro nni/1 HecKonbKMX yKa3aHHbix 
opraHnnecKkix pacTBOpnienePi ki BOAbi, ki CMecki 
oahom uifiki HecKonbKMX ankiqbaTkinecKkix KkicnoT 

klJIkl HeCKOflbKMX CHUpTOB 

HeT TatoKe ocoSoro orpaHnneHu^ Ha 
npupOAy Mcnonb3yeMoro Karann3aTopa, ki b 
paBHoPi Mepe mo>kct 6biTb kicnorib30BaH jik)6om 
KaTann3aTop, oGuhho nononb3yeMbiPi b 
peaKL^n^x KaTannTunecKoro BocciaHOBJieHkm 
npeAnoHTMiefibHbie npi/iMepbi TaKkix 
KaTann3aTopoB BK/ihonahOT nannaAkieByto nepHb, 
nnaTkiHOByio nepHb, poamm Ha okchas 
antoMkiH/m, xnopuA TpnqbeHnnqbocqbuHpoAH^ n 
nannaAUM Ha cynhfyare 6apn?i. 

PeaKi4kiK) ocyLU,ecTBJiHK)T b npucyTCTBMH 
BOAOpOAa, npeAnoHTHTenbHO b aTMocqbepe 
BOAOpOAa, npn noAXOA^meM AaBreHMM 1-10 
aTM, xot$\ TOHHoe AaBneHne BOAOpOAa He 

^BflPeTCfl He06X0AHMblM 

PeaKi4kifl ivioxeT 6biTb npoBeAeHa b LunpOKOM 
Anana30He TeMnepaTyp. \a TOHHaa TeMnepaTypa 
peaKL^ktM He fiBn^eTc^ HeoGxoAHMOM nrx 
HacTOWLi^ero MsoSpereHMfl B oOtneM, KaK Gbino 
ycTaHOBneHO i4enecoo6pa3Ho ocymecTBnflTb 
peaKi^MK) npn reivinepaType 0 - 100°C 
Heo6xoA^Moe An^ peaKunn BpeMfl TO>Ke mo>kho 

M3MeH51Tb B ULMpOKHX npeAenaX B 3aBMCMMOCTM 

ot MHorux cjDaKTopoB ocoOeHHO TeMnepaTypbi 
peaKL^nn m npupoAbi ncnonb3yeMbix peareHTOB n 
pacTBopnTenjq OAHaKo. ecnn peaKU^K) 
ocyLnecTBnflioT npk yKa3aHHbtx BbiLue 
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npeAnoHTMTeribHbix ycnoBMflx, ro o6biHHo CyA^T 
AOCTaTOHHbiM nepkiOA BpeMeHU ot 5 mmh ao 24 

H 

B cnynae OKHCJiMTerbHoro yAaneH^w 
3au4MTHOM rpynnbi peaKu^io oGbiHHo \a 
npeAnoHTHTenbHo ocymecTBrmioT b 
npucy tctbmh pacTBopnTens, npeAnoHTHTenbHo 
BOAHoro opraHnnecKoro pacTBOpMTenp HeT 
ocoSoro orpaHnneHkifl Ha npupoAy 
ncnorib3yeMoro pacTBopnTens npn ycnoBMki, hto 
oh He 0Ka3biBaeT BpeAnoro BJin^HMfl Ha 
peaKi^nKD mjih Ha ynacTByiOLAkie b HeM peareHTbi 
m hto oh Mo>KeT pacTBopHTb peareHTbi no 
KpakiHePi Mepe ao HeKOTopoM CTeneHM. 
npuMepaMU noAxoAHLL^nx pacTBopnTeneki 
PBnPK)TC?i: KeTOHbi, TaKne, KaK aueTOH; 
ranoreHnpoBaHHbie yrneBOAopoAbi, TaKne, KaK 
MeTuneHxnopufl, xnopoqbopM hjim 

TeTpaxnopMeTaH, HMTpunbi , TaKkie, KaK 
aqeTOHHTpun, npocTbie scjwpbi, TaKne, KaK 
Aki3TnnoBbii?i acpMp, TeTpar/iApoqbypaH mdm 
AMOKcaH: aMMAbi, TaKkie, KaK 

AMMeTunqbopMaMHA, AHMeTkinaL^eTaMHA kinn 
reKcaMeTnnqbocc|:opHbiM TpkiaMHA, n 
cyribqboKCkiAbi, TaKkie, KaK AHMeTuncynbcfioKci/iA 

HeT oco6oro orpaHnneHMH Ha npupoAy 
OKkicnuTeribHoro peareHTa, m MO>KeT GbiTb 
ncnonb30BaH n\o&ov\ TpaflkmnoHHbiti 
OKHcnktTerib 

npeAnoHTMTenbHbiMM npuMepaMU mnswojcn: 
nepcynbqbaT Kariki^, nepcynbqbaT HaTpnw, 

aMMOHUMI^epMMHMTpaT (CAN) M 

2 1 3-AMxnop-5,6-A^L4naH-napa-6eH30XMHOH 

(DDQ). 

PeaKUMP MO>KeT 6biTb npoBeAeHa b llimpokom 
Anana3one TeMnepaTyp, h TOHHaw TeMnepaTypa 
peaKi^kin He ^B/ifleTCfl HeoGxoAHMOkl Ana 
HacToqmero M3o6peTeHMfl. B o6uneM, KaK 6birio 
ycTaHOBneHO fiBrmeTCfl i4enecoo6pa3HbiM 
ocymecTBnwTb peaKi4HK) npn TeMnepaType 0 - 
150°C Heo6xoA^Moe Anfi pea^nn BpeMfi TOKe 
mo>kho ki3MeH^Tb b LUHpoKi/ix npeAenax B 
3aBklCHMOCTH OT MHorux qbaKTopoB, OC06eHHO 
TeMnepaTypbi peaKi^nn n np^poAbi 
ncnonb3yeMbix peareHTOB w pacTBopnTeiui 
OAHaKo, ecriki peaKi^MK) ocymecTBnflfOT npn 
yKa3aHHbix Bbiuje npeAnoHTMTeribHbix ycnoBnax, 
to AOCTaTOHHbiM 6yAeT nepkiOA BpeMeHU ot 10 

MMH AO 24 H 

KorAa aMMHOsaii^i/iTHOM rpynnoi^ HBrmeTCH 
AnapunMeTunbHa^ rpynna, OHa MO>KeT 6biTb 
yAaneHa aHanorkiHHo TOMy, KaK onucaHo Bbiuje 
Anfi AeGnoKHpOBKM apkifiMeTunbHoPt rpynnbi. 

KorAa aMkiH03ainnTHoPi rpynnoPi n&nneTcn 
ariKeHkinoKCMKapGoHMribHasq rpynna, OHa o6biHHo 
MO>KeT 6biTb yAaneHa nyieM o6pa6oTKki 
ocHOBaHkieM ananornHHO TOMy, KaK onucaHo 
BbiLue Ana peaKUMH yAaneHMJi 3amnTHOM 
rpynnbi, ncnorib3yeMOki TorAa, KorAa 
aMHH03aiAHTHOM rpynnoM HBrmeTCfi 
annq^aTMHecKafi ai4kiribHafi 1 apoMaTunecKaR 
au.nribHap nnn anKOKCMKap6oHMJibHa?i rpynna 
mjih 3aMeiAeHHa?i MeTkineHOBaa rpynna, 
cnoco6Ha?i k o6paaoBaHMK) ocHOBaHna LUnc^c^a. 

KorAa aMMH03aLHHTHoi?i rpynnokl HBrmeTca 
annnnoKCMKap6oHkijibHa?i rpynna. OHa MO>KeT 
yAanena oco6eHHo npocTo nyTeM 
wcnojib30BaHki?i nannaAkifl n 
Tpnqt)eHkiTi0occpi/iHa nnn TeipaKapGoHMfia 
HHKena, hto AaeT npenMymecTBo, cocTo^L^ee b 
noAciBneHnn noGoHHbix peaKL4HM. 

CTaAMR A3 Ha 3tom cTaA^n MO>KeT 6biTb 
nonyneHo coeA^HeHkie cf)opMyribi (I) b 

COOTBeTCTBUkl C HaCTOflLUjUM ^3o6peTeHkieM 
nyieM BBeAeHMfi coeAHHeHU^ c|)opMynbi (V) bo 



o 

CO 
CD 

o 



-9- 



to 
o 

<7> 
CO 
Ol 

O 



B33MM0flewcTBne c coeA^HeHMeM qbopMynbi (VI) 
nnn ero peaKi4noHHocnoco6HbtM npon3BOflHbiM 
3Ta peaKi4MH, no cyt^ecTBy, raxa^ Me, ksk ia, 
mto onucaHa Ha cTaAMM Al, n MOxeT 6biTb 
ocymecrBJieHa c ncnonb3oeaHMeM Tex >Ke 
caMbix peareHTOB n ycnoBUM peaKunn. 

CxeMa B peaKi^MM {\aej anbTepHaTMBHbitf 
cnocoo" nonyMeHUfi coeflUHeHMP qbopMy/ibi (I) b 
cooTBeTCTBMM c HacTOfmjHM M3o6peTeHneM 

CTaA^5i Bl. Ha 3tom daAMU nonynaiOT 
coefl^HeHMe qbopMynbi (VIII) nyTeM BBeRemn b 

XMMMMeCKOe B3a^MOfleMCTBMe aMMHOKMCnOTbl 

cpopiviyribi (VII) c coeflMHeHkieM qbopMynbi (VI) 
nnn c ero peaKLinoHHocnocoGHbiM 
npon3BOAHbiM 3Ta peaKi^M^, no cymecTBy, 
TaKaa we, KaK tb mto onMcaHa Ha craAMU Al, n 
MO>KeT CbiTb ocyu^ecTBiieHa c Mcnonb30BaHneM 
Tex >Ke caMbix peareHTOB n ycnoBMM peaKHHM 

CTaAMfl B2. Ha 3T0M CTaAMM nonynaiOT 
coeA^HeHne cfcopMynbi (IX) nyTeM OTinenneHUR 
Kap6oKCi/i3amMTHotf rpynnbi ot coeAMHeHMH 
c^opMynbi (VIII). 

XoTq Mcnorib3yeMafl peaKi4MP yAaneHUP 
3aLAHTHOtf rpynnbi 3aBMCHT or npkipoAbi 
3aLAMTHotf rpynnbi, OHa MO>KeT 6birb 
ocymecTBneHa cnoco6aMM, xoponio 

H3BeCTHblMH B A a HH0M OOTiaCTM TeXHMKM , 

HanpMMep cneflytOL^nM o6pa30M. 

KorAa Kap6oKCM3amnTHOM rpynnoM ABnaeTca 
HH3iuan ariKunbHa^ rpynna, OHa MOweT 6biTb 
yAaneHa nyTeM oo"pa6oTKM KMcnoTOM" nnn 

OCHOBaHMeM. 

HeT oco6oro orpaHnneHUP Ha npupofly 
KMcnoTbt, ncnorib3yeMOM b stom peaKi^nn^ xoth, 
KaK ycTaHOBkinn ; ABnaeTCfl 4 enecoo6pa3HbiM 
ncnorib30BaTb xnopucTOBOAOpoflHyK), cepHyio, 

CpOCCpOpHyK) MflU SpOMMCTOBOAOpOAHyiO 

KMCJiory. AHariornMHbiM o6pa30M HeT ocoooro 
orpaHUHeHUFi Ha npupoAy Mcnonb3yeMoro 

ocHOBaHUH npn yCJlOBUM, HTO OHO He OKa3blBaeT 

BpeAHoro BfiM^HMfi Ha Apyrne nacTn 

COeAMHeHUH nOAXOAflU^^MM OCHOBaHMfIMM 

wbjirkjtch. HanpMMep, KapOoHaTbi m,enoHHbix 
TaKMe, KaK Kap6oHaT HaTpi/ia kinn 
KartMfi; mApOKCHAbi u^enonHbix 
TaKne, KaK tmapokcma HaTpMfl utim 

KaJlM3, M KOHI4eHTpMpOBaHHblM 



TMAponn3 ocHOBaHneM 
conpoBO>KAaTbCfl 



MeTannoB, 
Kap6oHaT 
MeTannoB, 
r^ApOKCHA 

MeTaHonoBbiPi aMMMaK 
HHorAa MoxeT 
M30Mepn3ai4neM. 

PeaKi^nK) o6biMHO \a npeAnonTMTenbHO 
ocymecTB/ifiioT b npucyTCTBMM pacTBopnTena. 
HeT oco6oro orpaHnneHMR Ha npMpoAy 
ncnorib3yeMoro pacTBOpMTena npn ycnoBnn, hto 
oh He oKaabiBaeT BpeAnoro BnMflHMH Ha 
peaKU,MK) i/ijih Ha ynacTByjoLAne b new peareHTbi 
n mto oh mokbt pacTBopflTb peareHTbi no 
Kpa^HeM Mepe ao HeKOTOpotf creneHM, v\ b 
paBHOw Mepe MoxeT 6biTb Mcnonb30BaH nfoGotf 
pacTBopnTerib, oGbinno ncnorib3yeMbi^ a^^ 
peaKL^Pi rMAponn3a. PlpuMepaMki noAxoAHii^nx 
pacTBOpnTenePi fmnfluDTCfl; boas; h CMecu BOAbi 
n OAHoro uriki HecKoribKHX opraHnnecKnx 
pacTBOpHTeneM, TaKkix, KaK cn^pTbi (HanpMMep, 
MeraHon, OTaHon mjih nponaHon) v\nv\ npocTbie 
acfDkipbi (HanpMMep. TeTparnApo0yP aH MJ1M 
AnoKcaH) 

PeaKi4n^ MO>KeT 6biTb npoBeAeHa b lumpokom 
Anana30He TeMnepaTyp, m TOMHaa TeMnepaTypa 
peaKi^MM He ^Bn^eTCH HeoGxoAHMOtf atia 
nacTORLnero MsoGpeTeHMS B oo"LneM. KaK 6bino 
ycTaHOBneHo L^enecoo6pa3HO ocy mecT bji ^ t b 
peaKUMK) npM TeMnepaType ot 0 ao 150°C, 
HTo6bi yMeHbLUMTb no6oHHbie peaKi^MM BpeMfi, 
HeoGxoAMMoe a^^ peaKi^Mn, Toxe mo>kho 
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M3MeHflTb b LunpoKt/ix npeAenax b 3aBMCHM0CTM 
ot MHorux 4>aKTOpoB, oco6eHHO TeMnepaTypbi 
peaKi^MM h npMpOAbi Mcnonb3yeMbix peareHTOB m 
pacTBOpMierifi OAHara, ecnn peaKi^HK) 
ocyLAecTBftflkDT npM yKa3aHHbix 
npeAnoHTHTeribHbix ycnoBkiqx : to AocTaTOMHbiM 
6yfleT nepnoA BpeMeHU 1 - 24 h 

KorAa Kap6oKCM3aiAMTHOM rpynnoPi ^Bn^eTCFi 
AMapmi3aMeLAeHHa^ MeTunbHaa rpynna, TaKasi, 
KaK AncjDeHMJiMeTuribHaq rpynna, OHa o6bNHo 
MO>KeT GbiTb yAaneHa nyTeM o6pa6oTKM 
KucnoTOM. PeaKL^MK) o6biHHO n npeAnoHTHTe/ibHO 
ocyLAecTBfi^fOT b npucyTCTBHn pacTBopureji^. 
HeT oco6oro orpaHnneHMiR Ha npupofly 
Mcnonb3yeMoro pacTBOpnTenfi npn ycnoBMM, hto 
oh He 0Ka3biBaeT BpeAHoro BriM^HUfl Ha 
peaKi4MHD mjih Ha ynacTByiomMe b HeM peareHTbi 
n hto oh MO>KeT pacTBopfiTb peareHTbi no 
KpatfHetf Mepe ao HeKOTopoM cTeneHM. 
ripMMepaMki noAxoA^Lnnx pacTBopMTeneM 
HBrmioTCfl apoMaTunecKne ymeBOflopoflbi, 
TaKkie, KaK aHM3on IIoaxoa^iammm KMCJiOTaMM 
flBnaioTCfl 4)TopMpoBaHHbie opraHMHecKne 
KMcnoTbi, TaKkie, KaK Tpuc^TopyKcycHafl KUcnoTa. 

PeaKHnq MO>KeT 6biTb npoBeAeHa b lumpokom 
A^ana30He TeMnepaTyp, m TOHHaq TeMnepaTypa 

peaKL^MM He flBTlfieTC^ Heo6xOAMMOM AH3 

HacToflLAero M3oGpeTeHM?i B oOmeM, KaK Gbino 
ycTaHOBneHo. uenecoo6pa3Ho ocymecTBnaTb 
peaKi^MK) npn npniwepHo komhsthom 
TeMnepaType. Heo6xoAMMoe py\n peaKL^nn 

BpeMfl MOKHO TO>Ke H3M©H3Tb B LUMpOKHX 

npeAenax b 3aBMCMMocTM ot MHorux qbaKTopoB 
oco6eHHO TeMnepaTypbi peaKi^nn m npupoflbi 
ncnonbsyeMbix peareHTOB n pacTBOpMTena. 
OAHaKO, ecnM peaKi^nfo ocyiAecTBnfiKJT npM 
yKa3aHHbix Bbiiue npeAnoHTMTenbHbix ycnoBM^x, 
to o6bMHO 6yAeT AOCTaTOHHbiM nepMOA 

BpeMGHH OT 30 MMH AO 10 H. 

KorAa Kap6oKCM3aLAi/iTHOM rpynnoM HBJiHeTCfi 
apmiMeTunbHafl mjim ranoreHnpoBaHHaa HM3Lua« 
anKnnbHa?i rpynna. OHa o6bNHO MOKeT 6biTb 
yAaneHa nyTeM BBeAem/m 3aLAHLneHHoro 

COeAMHeHMfl B KOHTaKT C BOCCTaHaBnMBaiOLAMM 

peareHTOM. npeAnoHTMTenbHbiM 
BOCCTaHOBMTenb 3aBMCMT ot npupoflbi 
yAanaeMOM rpynnbi. 

HanpMMep, KorAa Kap6oKCM3aLi^MTHOM 
rpynnoM ^Bn^eTCFi ranoreHMpOBaHHa^ HM3iua^ 
anKMnbHas rpynna, OHa npeAnoHTMTenbHo 
MOxeT 6biTb yAaneHa c Mcnonb30BaHMeM L4MHKa 
n y KcycHOM KMcnoTbi, a KorAa Kap6oKCM3aiAMTHOti 
rpynnoM WBnReTcs apMnMeTMnbHa^ rpynna, to 
ona Mo>KeT 6biTb yAaneHa nyTeM 
KaTannTMnecKoro BoccTaHOBneHM^ b 
npMcyTCTBMH KaTanM3aTOpa, TaKoro, KaK 
najinaAHM Ha APesecHOM yrne nnn nnaTHHa, nnn 
c Mcnonb30BaHMeM cynbqtiMAa menoMHoro 
MeTanna : TaKoro, KaK cynbc£Mfl Kankiw mtim 
cynbqbMA HaTpi/m. 

YKasaHHbie peaKi^MM o6bNHO m 
npeAnoHTMTenbHo ocymecTBn^iOT b 
npMcyTCTBMM pacTBOpnTenp. HeT oco6oro 
orpaHMHeHL^R Ha npMpoAy ncnonb3yeMoro 
pacTBOpi/iTensi npM ycnoBUM, hto oh He 
OKa3biBaeT BpeAHoro BnMFiHMfi Ha peaKi^nio MnM 
Ha ynacTByioLAMe b new peareHTbi m hto oh 
Mo>KeT pacTBop^Tb peareHTbi no KpaMHePi Mepe 
AO HeKOTopoM CTeneHM npMMepaMM 
noAxoA^tAMX pacTBopMTenePi nsnnmcn: 
cnnpTbi. TaKMe. kbk MeTaHon MnM 3TaHon; 
npocTbie 3CpMpbi. TaKMe, KaK TeTpari^Apocf)ypaH 
nnn AnoKcaH; anwcpaTMHecKMe KucnoTbi. TaKne ; 
KaK yKcycHafl K^cnoTa, m CMecM OAHoro MnM 
necKonbKMX yKa3aHHbix opraHMHecKMX 
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pacTBOpMTeneM n BOflbi 

PeaKLti/ifl MO>KeT CbiTb npoBefleHa b ljjupokom 
AMana30He TeiwnepaTyp, m TOHHaa TeivinepaTypa 
peaKi4MM He HBnaeTCfl Heo6xoflHMOM ajip 
HacTOPu^ero M3o6peTeHMfl B o6m,eM, ksk 6bino 
ycTaHOBneHo, u,enecoo6pa3HO ocyLAecTBnaTb 
peaKL;MK) npn TeMnepaType ot 0°C flo npniwepHO 
KOMHaTHOM TeivmepaTypbi Heo6xofl^iMoe Ana 

peaKL^MH BpeiWfl MOKHO TO>Ke M3MeHflTb B 

LunpoKHX npeAenax b 33Bmcmmoctm ot MHorux 
c^aKTopoB, ocoSeHHO TeMnepaTypbi peaKU,MM n 
npupoflbi kicno/ib3yeMbix peareHTOB, 
BoccTaHaBnuBatomero areHTa \a pacTBOpMTena. 
OflHaKO, ecnki peaKL^MK) ocyLAecTBrmtoT npn 
yKa3aHHbix Bbtiue npeAnoMTHieribHbix ycnoBUHX, 
to o6bNHo AOCTaTOHHbiM oyAeT nepnoA 

BpeMeHM OT 5 MMH AO 12 H. 

CTaA^fl B3. Ha qtom CTaA^n cxeMbi B 
peaKUMM nonyna^T coeAMHeHne cfcopMynu (I) b 

COOTBeTCTBktU C HaCTOfllAHM H306peTeHVieM 

nyTeM BBeAeHHfl coeAHHeHUH $opMynbi (IX) bo 
B3anMOAeMCTBne c coeAHHeHkieM $opMynbi (IV) 
mjim c ero peaKi4HOHHOcnoco6HbiM 
npon3BOAHbiM. 3Ta peaKLji/m, no cymecTBy, 
Taxaa we, Ka« Ta, hto onMcaHa Ha CTaAMM A1, 
m Mo>KeT 6biTb ocyLAecTBnena c 
ncnorib30BaHMeM Tex >Ke caMbix peareHTOB \a 
ycnoBMM peaKi4HM 

KorAa aMUHorpynna coeAHHeHMH cpopMynbi 
(VI) 3aLHMLAeHa, to npn Heo6xoAHMocTi/i, nocne 
3aBepLueHM3 peaKi^^n Ha CTaflnn A3 nnn B3 
aMMH03aLnnTHafl rpynna MOKeT 6biTb yAaneHa, c 
TeM HTo6bi noxiyHHTb coeflMHeHne cfcopMynbi (I) b 
COOTBeTCTBMM C HaCTOHLAMM M3o6peTeHkieM , 

MMeKDii^ee cBo6oAHyto aMUHorpynny. KorAa 
HeKOTopbie coeAHHeHMFi b yKa3aHHbix cnocoCax 
MMefOT 3aiAHLMeHMyK) rpynny, to nyTew 
noBTopeHUfl CTaA^M A2 (Arm fleonoKkipoBKi/i) 
M/nrtu CTaAMM A3 (atia yAn^HeHun nenTHAHOM 
uenw) MoryT GbiTb nonyMeHbi APyrne 

COeAMHeHMSI C^OpMyJlbl (I) B COOTBeTCTBMM c 
HaCTOflLUMM M3o6peTeHneM 

Ha Ka>KAOM us onucaHHbix BbiLue CTaAMM 
n pOAy kt Kax<Aoti peaKu,w/i MOxeT 6biTb BbiAeneH 

M3 peaKI4MOHHOM CMeCM TpaAML^^OHHblMM 

cnoco6aMi/i nocne OKOHMaHi/in peaKL|nn 
HanpMMep, oamh ms t3kmx cnoco6oB BbiAeneHi/m 
BKJihCMaeT HeMTpariM3aL^MK) peaKi^noHHOM ciwecu, 
yAaneHMe HepacTBopi/iMbix MaTepnariOB, ecnn 
ohm ecTb, Hanpnivtep, nyTeM cfii/inbTpai^MM, 
Ao6aBJieHne HecMeniMBaKDLnerocfi c boaom 
opraHMHecKoro pacTBopMTena, npoMbiBKy cwecu 
boaom n OTroHKy pacTBopnTertP. rionyneHHoe 
L^eneBoe coeAHHeHne moj+ot 6biTb npn 
HeoGxoAHMOCTM AonoriHMTenbHo OM^LqeHo 
TpaA^M^OHHbiMM cnocoOaMtr Hanpuwep 
nepeKpncTanjiM3aL^neM, nepeoca^eHneM hjim 
pa3fiMMHbiMM MeTOAaM^ xpoMaTorpa0HM^ 

OCO^eHHO MeTOAOM KOJ10HOHHOM 

xpoMaTorpac^nn mtim MeTOAOM npenapaTMBHOM 
TOHKOcnoMHOM xpoMaTorpac^MH 

HcxoAHbie coeAMHeHM?i, ncnorib3yeMbie b 

3THX peaKL^M^X, TVAbO XOpOLLIO M3BeCTHbl, flM^O 

MoryT GbiTb nerKO nonyneHbi xopomo 
n3BecTHbiMn cnoco6aMM. HanpuMep, 
coeAHHeHna cf>opwyn (II) m (VI) MoryT 6biTb 
CMHTe3MpOBaHbi cnoco6oM, onucaHHbiM 
PXepaHLjeM n AP b "Synthesis" c. 703-706 
(1989 r) m MTP^TneM n AP b "Tetrahedron 
Letters", 29, 3295-3298 (1988 r) 

BuonornHecKaq aKTMBHocTb coeAHHeHMM b 

COOT BeTCT BUM C H3CT0flU4MM M306peTeHMeM 

npoMnriK)CTpMpoBaHa cneAyK)LJ4MMM 
3KcnepMMeHTaMM. 
3KcnepMMeHT 1 
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AHariM3 noAaBneHMw BUM-pol npoTea3bi. 

CnOCO^HOCTb COeA^HeHMM B COOTBeTCTBMM C 

HacTORLAUM M3o6peTeHMeM noAaBfi^Tb 

aKTMBHOCTb Bl^M-pOl npOTe3bl MO>KeT 6blTb 

npoAeMOHcrpkipoBaHa nyTeM aHanM3^ipOBaHMfl 
aKTHBHOCTM BUM-pol npOTea3bi b npucyTCTBMM 
McnbiTyeMoro coeA^HeHMfi m c ncnorib30BaHMeM 
CMHTeTMMecKoro cyScTpaTa. BUH-pol npoTe3a 
Mo>KeT 6biTb 3KcnpeccMpoBaHa (Bbipa>KeHa) ahh 
3ToPt L^enn b E coli Kj, re KOHCTaHTa 
A^ccoi4nai4MM KOMnneKca cpepMeHT-nHrn6MTop, 
H3MepeHHafl b cooTBeTCTBMM c ypaBHeHMeM 

C El C II 

K = , 

i t Ell 

me 

[E] - KOHueHTpai4Mq 4)epMeHTa; fl] 

-KOHHeHTpaLlMH MHTMGMTOpa; M [El] 
KOH14eHTpaU,Mfl E + l, 

ABrmeTC* MepOM aKTMBHOCTH COeAMHeHMM B 
COOTBeTCTBMM C HaCTOflLAUM M3o6peTeHneM 

a) KoHCTpyKi4Mfl Beicropa GKcnpeccMM. C 
ncnorib30BaHMeM noAXOA3U4MX c^epweHTOB 
orpaH^MeHMfi 6bina BbiinenneHa M3 KnoHa BH10 
nocneAOBaTejibHocTb Me>KAy Clal - caMTOM b 
gag -oGnacTH m EcoRI -caMTOM b pol -o6nacTM 
Kjioh BH10 [Flossie wong Staal et al., Nature 
(1985 r .), 313, 277-284] coAepKwr ocHOBHyfo 
nacTb npoBupyca HTLV NIB rionyMeHHbiM 
cf>parMeHT 6bin ktiohm poBaH b nna3MMAy pBR322 
Ha cooTBeTCTByfOLAMX caMTax peCTpMKU,MM 
(Clal-EcoRI) c Aenei^MeM cyLAecTBytOLnero 
cjDparMeHTa b pBR322 b otom MecTe. 

riocneAOBaTeribHOCTb Me>KAy (ca^TaMM) Bam 
HI n Clal b BbiLueynoMPHyTOM nonyneHHOM 
nnasMMAe ao typamema Clal-EcoRI 6bina 
Bbimen/ieHa c Mcnorib30BaHMeM noAXOASiLMMX 
cfiepMeHTOB orpaHMHeHMfi, nocne Mero 
pacLAenneHHa^ nna3MMAa 6bina cBfisaHa c 

CMHTeTMMeCKOW HyKTieOTHAHOM 

nocneAOBaTenbHocTbK), o6o3HaMeHHOM TE-1 
OparivieHT TE-1 MSBecTeH m onucaH, HanpMMep, 
b ny6nnKai4nn N 498680 eBponeficKoro naTeHTa. 

ct»parMeHT Bgl ll-BamH! npoMOTopHOM 
oonacTM T7 [Barbara A.Moffatt et al., J 
Mol. Biol. (1986 r.) 189, 113-130] 6bin 
3aTeM BCTaBneH b BamHI-catfT nonyneHHOM 
nna3MHflbi, b pe3ynbTaTe nero oh OKa3anc^ 
pacnono>KeHHbiM ao nocneAOBaTenbHocTM TE-1. 

flnfl ycuneHMfi 3KcnpeccMM gag- m 
pol-o6nacTew b nna3MMAy o"bina saTeM BBeAeHa 
MyTai^Ms^ co cABuroM paMKM cneAyK)U4MM 
oopa3ow rina3MMAy noABeprriM 

nepeBapuBaHMK) nocpeACTBOM Bgl II, n 3'-KOHUbi 
c BbieMKaMM 3anonHMnM : ncnonb3y?i cjDparMeHT 
KneHOBa. llonyMeHHbie Tynbie KOHL^bi 
nMHeapn30BaHHoPi nna3MMAbi 3aTeM BHOBb 
cBR3anM c nnra30M T4 DNA m nonynMnM b 
pesynbTaTe BeKTOp pT7HIV GP (-) 3KcnpeccnM, 
coAep>KaLAMM MacTb KaK gag-ooYiac™, TaK m 
pol-o6nacTM BUM. 

b) 3KcnpeccMH b Escherichia coli. 
pT7HIV GP(-), nonyneHHbiM onMcaHHbiM Bbiuje 
o6pa30M, BBenM 3aTew b xo3^MHa E.coli, 
coAep>KaLAero ren nonMMepa3bi T7 [(DE-3) 
Barbara A Moffatt et al , J. Mol. Biol. (1986 
r ) ; 189, 113-130, c McnonbsoBaHMeM 
cTaHAapTHbix npot^eAyp nonyneHHbiM 
T paHcct)opMaHT MHKy6MpOBariM npn 37°C b 
c;peAe M9CA-10% LB [9 m cpeAbi M9CA 
(Na 2HP0 4 .12H 2> 42 mM, KH 2 P0 4i 22 mM, 
NaCL 86 mM, NH 4 CI, 18,7 mM, 
KacaMMHOKMcnoTbi, 2 r/n; MgS04, 2 mM; CaCl2. 
0,1 mM, rnMDK03a, 0,2%, Macca k o6^eMy) m 1 
h cpeAbi LB (GaKTOTpMnroH, 10 r/n; 3KCTpaKr 
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GaKTOApotoKe^i, 5 r/n, NaCI, 10 r/n)], 
coflep>KaLuePi 200 MKr/ivtn aMnnunnnnHa, ao Tex 
noKa, cneKTpanbhiafl nornomaTenbHafl 
cnoco6HOCTb npn 600 hm He AOCTurna 2. 

3aTew k KynbTypanbHOM cpeAe Ao6aBnann 
04 mM M3onponnATMO- [j - D ~ranaKT03MAa, 
nocne nero HHKy6ai4HK) npoAon>t<ann eu^e b 
TeneHMe 3 h l~locne oKOHMaHUH 3Toro BpeweHu 
SaKTepnanbHbte KneTKH co6pann n xpaHnni/i npn 
-80°C. 

c) OMncTKa cfDepMeHTa. 3KcnpeccMP 
nna3MMflbi pT7HIV.GP (-) nocpeActBOM X03flHHa 
E. colt npi/iBOAur k o6pa30BaHMK) nonnnpoTei/iHa, 
coAep>KaLAero BMH-npoTea3y. nonnnpoTenH 
nepeBapuBatoT nocpeACTBOM KneTOK, HTo6bi 
nonyMHTb Bl4M-npoTea3y 

BaKTepnanbHbie kjiotkh b 2 n KyribTyparibHOM 
cpeAbi ocaKAajiM nyTeM neHTpuc^yrnpoBaHUP, 
nocne nero oca>KAeHHbie KnerKM BHOBb 
cycneHA^poBann b 60 ma 6yc£epa A: 50 mM 
Tpi/ic-HCI (pH 7,5), 1 mM A^iTMOTpeMTOJi, 
0 7%-HbiM (Macca/o6-beM) nn30LjHM, 10 MKr/Mn 
anpoTMHUHa, 5 mM 

3TMfieHAMaMMHTeTpayKcycHaa KkicAora, 10 
MKr/Mn 6eH3kiaMMA3, 1 mM 

4)Top4)eHMriMeTMncynb4)OKHcrioTa r 10%-HbiM 
(o6"beM/o6"beM) rnni^epMH, m no3BoriHnn CTomb 
b TeMeHMe 10 mmh npn 0°C K cycneH3kin 
Ao6aBnflnn TpuroH X-100 (0 : 1% Macca k 
o6"beMy), nocne nero cycneH3wn AaBanM 
B03MO>KHocTb cTOHTb b TeneHHe eme 10 muh npH 
0°C. 

3aTewi cycneH3MKD 3aMopa>Ki/iBani/i n 
onanBaAn neTbipe pa3a. flocne aToro k 
cycneH3kin AOOaBnann 0,1 Kr flHKasbi h 10 mM 
xnopuiA MarHMa c TeM, mtoCn pa3noxi/iTb 
npucyTCTByHDinyKD flHK. 

CycneH3MK3 3aTew L^eHTpuc^yrMpoBann npn 
10000 • g b TeneHne 15 muh, h nonyneHHyio 
HaAOcaAOHHyK) >Ki/iAKOCTb naHOCMnn Ha 
xpoMaTorpac^MMecKyK) KonoHKy DEAE cec£aAeKC 
(ToproBaa MapKa) A25 (50 mm BHyTpeHHMM 
AnaMeTp • 200 mm), c ypaBHOBeniUBaHMeM 
6yc£ep0M B By$ep B ncnonb30Bann TaioKe b 
KanecTBe smoema. 

Byc^ep B. 50 mM HEPES 
(N-2-rnApOKCM3THAnMnepa3MH-N'-2-3TaHcyjibC^OK 
ncnora) (pH 7,8), 1 mM AurnoTpe^Ton; 1- 
MKr/MJi anpoTMHUHa, 5 mM 

3TnneHAnaMMHTeTpayKcycHa?i Ki/icnoTa, 10 
MKr/Mn 6eH3naMMAa, 1 mM 

4)Top0eHnnMeTnncynb4)OKMcriOTa, 10%-HbiPi 
rnni^epMH 

OTSnpann M3 kofiohkh ewonornMecw 
aKTHBHbie cjDpaKi4HM Oca>KAann npoTenHbi nyTeM 
Ao6aBneHnq cynbcpaTa aMMOHum ao KOHeHHotf 
KOHL^eHTpaukin 60% (Macca k 06-beMy). OcaAOK 
3aTeM pacTBopann b2mji 6yt£epa C. 

Byc£ep C: 50 mM Tpnc-HCI (pH 7,5): 1 mM 
AMTMOTpePiTon, 1 mM 

3TnneHAnaMHHTeTpayKcycHafi KucnoTa; 200 mM 
xnopi/iA HaTpufl. 

nonyMeHHbiM pacTBOp HanpaBnanM 3aTeM Ha 
renb-^nnbTpai^MOHHyfo KonoHKy TSK G2000SW 
(7,5 mm BHyrpeHHuPi A^aMeTp • 600 mm; To-So 
Co., Tokho, FlnoHM^), 3AK)npyeMyK) oycfepOM C 
c pacxoAOM 0,5 ma/muh. 

BuonornnecKH aKinBHbie cfjpaKLiMM, 
nonyneHHbie \A3 stoPi koaohkm, co6npann n 
sareM KOHi^eHTpupoBani/i ao nonoBMHbi nx 
nepBOHananbHoro ooteMa c i/icnonb30BaHneM 
ynbrpac^nnbTpa 10 kD nonyMeHHbie pacTBopbi 
dpepMSHTOB xpaHnrin npn -80°C 

d) AHani/13 aKTHBHocru PeaKu,noHHyK) CMecb, 
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coAepxaBwyK) 1 mM nnn 1 ,5 mM cy6cTpara 
TE-2, MMeBLuero cipyKTypy, onucaHHyto b 
ny6nMKau,nn N 498680 eBponetiCKoro naTeHTa, 1 
MKn TpeSyeMoPi KOHi4eHrpai4Mi^ ncnbiTbiBaeMoro 
coeA^iHeHu^ (pacTBopeHHoro b 
AHMeTMncynbc^OKc^Ae, co as p>Ka b lu e m 20% 
(oGteM k o6"beMy) BOflbi), 2 mkti 0epMeHTHoro 
pacTBopa, nonyneHHoro TaK, KaK onucaHO Bbiiue 
Ha CTaAMM (c), m 6ycpepHbiM pacTBOp [50 mM 
Tp^ic-HCI (pH 6,0), 0.25 M xnopuiA HaTpufi, 0.1 
M 3TnneHAnaMMHTeTpayKcycHafi KkicnoTa, 0,1 
mM TpmoH X-100] An?i o6pa30BaHnn b oS^eM 
o6"beMa 10 mkti, HHKy6npoBanM b TeneHne 30 
mmh npn 37°C. 

PeaKU,HH3 npeKpau^ann nyTeM Ao^aBneHU^ 
250 MKn 0,1%-Horo (Macca k ooteMy) pacTBopa 

BOAHOM TpHC^TOpyKCyCHOM KMCAOTbl M 10%-HOrO 

(o6"beM k o6"beMy) aneTOHMTpuna. PeaKL^MOHHyto 
CMecb 3areM noABeprann xpoMaTorpacfenn Ha 
xpoMaTorpacpe Sep-pak light (Yoiepc Ko., 
MuncfiopA, MMHHecora, CLJJA) v\ co6npann 
ct)paKUMH, npoLueALUMe nepe3 KonoHKy. 

Cy6cTpaT TE-2 pa3narann nocpeACTBOM 
BfH-npoTea3bi a^h o6pa30BaHna yKoponeHHoro 
nenrnAa 1/13 nerbipex aMMHOKMcroT (TE-3, 
nMetoiAero cipyKTypy, onucaHHyio b ny6nnKaL^HM 
N 498680 eBponeMCKoro naTeHTa) KonnnecTBO 
o6pa30BaHHoro TE-3 onpeAennnn nyTeM 
KonkinecTBeHHoro aHanM3a c ncnonb30BaHneM 
KonoHKki ppn >kmakocthom xpoMaTorpac^MM 
BbicoKoro pa3peujeHHfl [ODS-120T (ToproBas 
MapKa), 4,6 mm no BHyrpeHHeMy 
A^aMeTpy • 250 mm, To-So-Ko.] npn 
ncnonb30BaHnn cMecu 9%-noro aueTOHMTpuna m 
0,05-hom Tpuc^TopyKcycHoPi KMcnoTbi b KanecTBe 
aniokipyHDLAero pacTBopa. 

C ncnonb30BaHneM npwBeAeHHoro Bbiiue 
ypaBHeHMH 6bin BbNMcneH MeTOAOM 
MMxasnnca-MeHTeHa K, b hM 

CoeflMHeHne N - Kj, hM 

2 - 12,5 

4 - 56 

7 - 22,5 

1 - 8 

14 -4.7 

17 - 18 5 

21 -37 

20 -49 

16-14 

18-30 

Ro31-8959 - 58 
12 - 14,5 
36 - 18 

Ro 31-8959 - 3to coeAMHeHne 
3-TpeT-6yTnnaMMHOKap6oHnn-2-{/2R : 3S)-3-[(N-?' 
-XMHonnHKap6oHMn/aMHHo] 
-2-rnApoKCM-4-cf)eHnn6yTnn}-(3S 1 4aS, 
8aS)-AeKarnApon30xMHonkiH, KOTopoe MMeeT 
4)opMyny 
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3KcnepMMeHT 2 PloAaBneHMe ceKpei^nM 
BHpyca ^!3 KneTOK Molt 4 xpOHnnecKM 
MH^nunpoeaHHoro BMH (Molt 4/HTLV NIB) 

Bbma co3AaHa nkiHM^ KneTOK Molt 4 
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xpOH^MecKkt MHc|DMi4kipoB3HHoro BUM, t e HTLV 
1MB (cnnaB 4/HTLV NIB) KneTKH npoMbiBani/i 
nuTaTeribHbiM cpe/^OM (cpefla RPMI-1640, 
coflep>Kainafl 10%-Hyto b oCtdGMhom otholughmm 

HHaKTMBUpOBaHHVKD TenJIOM CblBOpOTKy 

nnoflHoro TeneHKa) 3aTGM npoMbiTbie kjigtkh 
noceann Ha ntuaTenbHyto cpefly c nnoTHocTbho 2 

• 10 5 KTieTOK/ Mil B npHCyTCTBHH Bbl6paHHblX 

KOHL^eHTpai4MM ncnbiTyeMbix coeflUHeHMM (np^ 
37°C) \a BbipainMBajin b aTMOccpepe 5%-Horo 
flMOKCMfla yrnepoAa 

Mepe3 48 h McnbuyeMbie KynbTypbi 
L^eHrpuc^yrnpoBann npn 1000 , g b tghghug 3 
muh, n HaflocaflOHHyK) xnflKOCTb coOpann. K 

HaflOCaflOHHOM )KMflKOCTM fl06aBHJlM 

noriMQTuneHrnnKorib 6000 flo kohshhom 
KOHi^GHTpai^HM 10% (Macca k o6^eMy) ; \a 
nonyHeHHbiti pacrBop BbiAep^HBann b TeneHUG 
6 m Ha JibAy Ocax<AeHHbie b pe3ynbTaTe stow 
npou,eflypbi Bnpi/ioHbi nonyHnni/i 3aT6M b anfle 
rpaHynbi nyieM L^eHTpuc^yrnpoBaHmi 
o6pa6oTaHHbix naflocaflOMHbix >K^iflKOCTePi b 
tghghmg 30 mmh npn 10000.g 3aTeM 
onpGAGrmnn KOJinnecTBO amnrGHOB BUM b 
rpaHynax, Mcno/ibsy* i/iMGKDLnyKDCfi b npofla>K6 
ckicreMy (EIA) cpepMGHTHoro MMMyHoaHa/iM3a 
(KOMnneKT EIA Ha Bi-tH-aHTureH, nocTaBnaeMbM 

CjD "A660T") 

B KaMecTBe Mepbi aHTM-BHH aKTMBHOdn 
Mcnonb30Bankt IC50 (MMHUManbHap 
KOHL^eHrpai4na ncnbiryeMoro cogauhghha, 
AOCTaTOHHa^ flnp yMeHbweHi/m npon3BOAHMoro 
KOJiMHGCTBa BUM-aHTMTGHa Ha 50% npn 
onpefleneH^M nocpeflCTBOM c^CTGMbi EIA). 
Pe3yjibTaTbi noKaaaHbi HHwe 

CoeflMHeHne - IC50, MKr/Mfi 

CoeflMHeHMe m npniviepa 14 - 0,39 

Ro 31-8959 - 20,0 

H3 otmx pe3ynbraTOB mo>kho BMAGTb, hto 
HOBbie npoi/i3BOflHbie nenTHflOB b cootbgtctbi/ih 
c HacTo^LL^MM M3o6peTeHi/ieM o6riaflaK)T 
omnMHOM noAaBJipfoii^eM aKTHBHOCTbtc npoT^B 

npOTGa3bl, npOH3BOflMMOM BMpycoM 

MMMyHOflecjDHL^MTa MenoBeKa (BUM), n, KpoMe 

TOrO, He 06jiafla«T TOKCUHHOCTbWD. 

CjieflOBaTeribHO, coeAHHeHHfl npuroAHbi 
cny>KMTb b KanecTBe TepaneBTunecKnx 
(nene^Hbix) cpeflCTB a^ UGHeHna n 
npocjDnnaKTHKM cnHApoMa npno6pereHHoro 
MMMyHOAecpnnnTa nenoBeKa 

CoeflMHeHUfl B COOTBeTCTBMH C HaCTOflLUMM 

M3o6pereHneM MoryT 6biTb BBefleHbi opajibHO 1/1 
Moryr 6biTb npkiroTOBneHbi b noAxoA^i-MePi 
0opMG Ana TaKoro BMAa bbgaghha, nanpuMep, b 
BMAe Ta6riGTOK, Kancyn, rpaHyn, nopoiuKOB wnn 

CUpOllOB. MflM >Ke OHH MOryT 6blTb BBeAGHbl 

napeHTeparibHO, HanpMMep b b^ag HH"bGKL^i/i^ 
uriM cynnosMTopneB. 

YKa3aHHbie npenapaTbi MoryT 6biTb 
npuroTOBfteHbt ntoCbiM TpaAHU^OHHbiM 
cnoco6oM nyiew Ao6aBJieHH?i TaKnx Ao6aBOK, 
KaK HOCMTenn^ cB^3yKDii^ne BemecTBa, 
CTa6MDM3aTopbi uriM KoppMTMpy fOLUMG BemecTBa 

EMOAHGBHaSR A033 H3MeHfieTCf1 B SaBMCMMOCTM 

ot B03pacTa ; Maccbi Tena \a cumhtomob 
6ortbHbix, oAHaKO Ann B3pocnoro nenoBeKa 
pGKOMeHAyercfl aoaa 0,1-100 mvIkt b AGHb : 
npMHGM OHa Mo>KeT 6biTb BBeAeHa 
eAMHOBpeMeHHO unn MO>KeT 6biTb pa3AeneHa Ha 
HecKonbKO A03 

flanee HacTOHLnee M3o6pGTeHne 
npoMnjiKJCTpupoBaHO cr\Qp,y \o\i\wm\a Hi^xe 

HeorpaHMMMBaWDLAMMM npHMepaMM ! KOTOpbIG 

unniocTpMpyfOT nonyHGHne HGKOTopbix 
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COGAHHeHHtf b COOTBeTCTBUkl C H3CT03LJ4MM 

M3o6peTeHneM 

npMMGp 1 

(4S-1 -[(2S,3S)-3-(N 2 -BeH3MfiOKCMKap6oHMn-L-ac 

naparnHnn)aMMHo- 

2-rkiApOKCH-4-45eH^ji6yTktpnn] 

-N-TpeT-6yTnn-4-xnop-L-nporiMHaMHA 680 Mr 
(2 ; 23 MMO/ib) 

{4S)-1 -TpeT-6yTOKCMKap6oHnn-N-TpeT-6yTnn-4-x 
nop-L- nponnHaMMAa (nonyMeHHoro TaK, KaK 
onucaHO b nonyHGHnn 2) o6pa6aTbiBann 10 mji 
HeibipexHopMa/ibHoro pacTBOpa 
xnopOBOAOpOAa b AnoKcaHe, HTo6bi oTi^ennTb 
TpGT-6yTOKCkiKap6oHkiribHyK) rpynny, ki nonynnnn 
ruApoxnopHA 

(4S)-N-rpeT-6yTnn-4-xjiop-L-nponnHaMHAa. 
Becb nonyHGHHbiPi onucaHHbiM o6pa30M 
ruApoxnopHA n 880 Mr (1,99 MMonb) (2S, 
3SV3-fN 2 

-6eH3nnoKCMKap6oHnn-L-acnaparnHnn)aMMHO-2- 
rMApoKCn-4-qbeHMnMacn?iHOM KUcnoTbi 
(nonyneHHOki TaK, KaK onucaHO b nonyMeHMH 1) 
pacTBOpflni/i b 5 mji A^MeTuncpopMaMHAa, m 
pacTBOp oxnawariM nbAOM. 3aTeM k 
oxna>KAGHHO^ nbAOM cmgcm AoGaBJiRfiM 420 Mr 
(2,58 MMonb) AH3Tkini4naHCf)OCCf)aTa v\ 3aieM 640 
Mr (6,40 MMonb) TpusTunaMMHa, m cMecb 
nepeMeiunBann b reneHne 3 m. [~lo OKOHMaHMM 

3TOrO BpeMGHH peaKL^MOHHy K) CMeCb 

KOHL^eHTpupoBann nyTGM BbinapuBaHna npn 

nOHM>KGHHOM AaBfieHUM, H OCTaTOK CMGLUMBanM c 
10%-HblM (MaCCa K 06^eMy) BOAHbIM pacTBOpOM 

riMMOHHOM KucnoTbi n 3areM 3KCTparnpoBann 
3Tnnai4eTaTOM OprannnecKM^ 3KCTpaKT 
npoMbiBann 10%-HbiM (Macca k 06-beMy) 
BOAHbiM pacTBopoM THApoKap6oHaTa HaTpun n 

HaCblLAGHHblM BOflHbIM paCTBOpOM XJIOpHAS 

HaTpua b y Ka3aHHOM nop^AKe, nocne nero ero 
BbicyujMBariM naA 6e3BOAHbiM cyrtbcf)aTOM 
HaTpufi. 3aTGM yAaruinki pacTBopniejib nyieM 
neperoHKki npn noHi/i>KGHHOM AaBneHnn, m 
ocTaTOK OHnmariH nyTeM npenapaTMBHOM 
TOHKocrtoMHoPi xpoMaTorpac^nn c 

Mcnonb30BaHneM b KanecTBe pacTBOpMTen^ 

CMeCM (C 06"beMHblM OTHOLUeHUGM 10:1) 

MGT^inGHXDopi/iAa n MGTaHona n b pesynbTaTG 
nonyMann 850 Mr yKa3aHHoro b 3aronoBKe 
coeAMHeHU?! b BMAe 6ecL^eTHoro noponiKa 
nnaBflLAGrocp npM 107-109°C. 

3neMeHTHbiM aHanns Anfi 

31H40N5O7CI ♦ 1/2H 2 0 (Mon m . 639,16) 

BbiMMCfiGHO, %: C 58,26, H 6,46, N 10,96; 
CI 5,55 

Ha^AGHO, %: C 58,35, H 6,56; N 10.93, CI 
5,46. 

Macc-cneKTp (m/z): 612 (M + -17), 577, 514, 
493, 477, 398, 368, 318, 91 (ochobho* nuK). 
Cneiap MHqbpaKpacHoro nornomeHMfl 

( KBr ) v M aKc CM ~ 1 3331 ■ 1700 ' 1667 - 1530 - 
1455, 1267, 1228 

CnGKTp PAepHoro MarHHTHoro pe30HaHca 
(270 Mfu,. CD3OD), 3 ma: 1,31. 1.34 
(bmgctg 9H, Ka>KAbiM cnHmeT); 2,05-2,08 (1H, 
MyribT^nneT); 2,37-2,46 (1H ; MynbTMnriGT), 
2,60-2.70 (1 K MynbTMnneT), 2.73-2,97 (3H, 
MyjibTL^nriGT); 3,72-(1H ; AySriGT ay^dgtob, J = 
2,9 h 7 3 V[\). 4,30-4,45 (5H ; MynbTunneT), 
5,08 (2H, cnHmGT), 7,10-740 (10H. 
MyribTunneT) 

npuMep 2 1-[(2S 

3S)-3-(N 2 -BeH3HjioKCMKap6oHnn-L-acnaparnHnn 
)aMMHO-2-rnAPOKCM- 

4-qt)eH^n6yTMpMn]-N-TpeT-6yTMn-4-OKCO-L-npon^i 
HaMMA 
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rioBTopHfin npoi^eflypy, noAoOHyK) tom, hto 
onMcaHa b npuMepe 1 , 3a ncKnioHeHMeM Toro, 
hto b KanecTBe ncxoflHbix MaiepnanoB 
ncnorib30BajiM (2S, 

3S)-3-(N 2 -6eH3nnoKCHKap6oHnn)-L-acnaparnHM 
n)aMHH0-2- rnApoKcn-4-c|)eHnnMacjifiHyfo 
Kucnory (nonyneHHyK) TaK, KaK onucaHO b 
nonyneHHH 1 ) \a 

1-TpeT-6yTOKCMKap6oHnn-N-TpeT-6yTnn-4-OKCo-L 
-npo/iMHaMHA (nonyHeHHbiM TaK, KaK onucaHO b 
nonyHeHMM 3) b OTHOCMTeribHbix nponopi^i/mx, 
aHanornMHbix TeM, hto ncnorib30BaHbi b 
npuMepe 1 . i/i nonynnnn yKa3aHHoe b 3aronoBKe 
coeflUHeHne b Bn^e oecL^BeTHbix 
nopoiuKoo6pa3Hbix KpuCTarinoB, nnaBHii^nxcfl 
npw 116-12Q°C 

3jieMeHTHbii^ aHann3 a^h 

C 3iH39N 5 O a . 1/2HoO (mop m 618,69) 

BbiHMcneHO, %: C 60,18, H 6,52, N 11,32 

HaMAeHO, % C 59 ; 92; H 6,63, N 11,27. 

Macc-cneKTp (m/z): 609 (M + , 592, 574, 
501, 493, 448, 401, 368, 351, 290, 108 

(OGHOBHOM nMK) 

CneKTp nHcppaKpacHoro M3nyneHMP 
( KBr ). v MaKC cm" 1 : 3338, 1767, 1665, 1535, 
1455, 1394, 1367, 1323, 1261, 1226, 1187, 
1112, 1050 

CneKTp aqepHoro MarHHTHoro pe30HaHca 
(270 MIX CD3OD), 5 M.fl.: 1,31 (9K 
CMHrneT); 2,41-2,92 (6H, MyrtbTunneT), 
4,18-4,52 (6H, MyxibTunneT); 5,08 (2H, 
CMHmeT), 7,12-7,36 (10H, MyjibTunner). 

npuMep 3. (4S)-1-[(2S, 

3S)-3-(N 2 -BeH3kiriOKCMKap6oHMn-L- 
acnaparnHMn)aMMHo-2-rLiApoKcn-4-ct)eHMn6yTnp 
ktn]-N-TpeT-6yTnn-4-rnApOKCki- L-nponnHaM^tA. 

noBTopjRnn npoi^eAypy, aHanornMHyfo tom, 
mto onucaHa b npuMepe 1 , 3a nctcnfCMeHneM 
Toro, hto b KanecTBe ncxoAHbix MaTepnanoB 
Mcnonb30Bann 

(2S,3S)-3-(N 2 -6eH3kinoKCHKap6oHnn-L-acnaparn 
Hnn)-aMMHO-2- rMAPOKCw-4-c£eHi/iriMacriflHyfo 
KucnoTy (nonyMeHHywD TaK, KaK onucaHO b 
nonyneHHn 1) \a 

(4S)-1 -6eH3nnoKCMKap6oHMn-N-TpeT-6yTnn- 
4-rMAPOKcn-L-nponnHaMHA (nonyneHHbiM TaK, 
KaK onucaHO b nonyneHHi/i 4) b OTHOCMTenbHbix 
nponopu^ax, aHanornHHbix TeM, hto 
ncnorib30BaHbi b npuMepe 1 , n b pesynbTaTe 
noJiyHMJin yKa3aHHoe b 3aronoBKe coeflHHeHkie b 
bha© 6ecu,BerHbix nopoiuKoo6pa3Hbtx 
KpkiCTannoB. nnaBflLnnxca npn 113-115°C. 

SneMeHTHbiM aHariM3 Ana 03^40^03 • H2O 
(Mori, m 628,71) 

BbiHMcneHO, %: C 59,22; H 6,73, N 11,14. 

Ha^fleHO, %: C 59,61; H 6,82, N 11,37 

Macc-cneKTp (m/z); 594 (N/T-16), 576, 522, 
495, 477. 450, 404, 386, 343, 290, 86 

(OCHOBHOM nMK). 

CneKTp HHqtipaKpacHoro nornomeHi/ta 



CM 



3327, 1660, 
1326, 1266, 



1534, 1499, 
1227, 1110, 



(KBr), v MJKC 
1455, 1394, 1367, 
1090, 1054. 

CneKTp HAepHoro MamnTHoro pe30HaHca 
(270 Mr, CD3OD), 5 m a : 1.31, 1,34 (BMecTe 
9H, Ka>KAbiM corner) 1,90 (1H pybner 
TpunneTOB, J - 3,4 m 13,2 X); 2,30-2,41 
(2H MyjibTkinneT), 2,63 (1H, ny6nej AyoneTOB 
J = 5,9 m 15,6 ri\): 3,78 (1H. Ay6neT 
AyOneTOB, J = 4,4 m 10,8 3,87 (1H, 

Ay6neT AyoneTOB, J = 2,5 m 10 8 ru,) 
4 28-4,47 (5H. MynbTktnneT); 5 07 (2H, 
cnHrneT), 7,09-7,36 (10H, MyribTunneT) 



10 



15 



20 



25 



35 



40 



45 



50 



55 



60 



npMMep 4 (4R)-1-[(2S, 

3S)-3-(N 2 -&eH3nnoKCMKap6oHnn-L- 
acnaparnHMn)aMHHo-2-rnflpoKCH-4-c|)eHnn6yTMp 
Mfi]-N-TpeT-6yTHJi-4- ruApOKCki-L-npornHaMHA 

rioBTOp^nn npoi^eAypy, aHanorkiHHyio Tort. 
hto onucaHa b npuMepe 1. 3a ncKjifoneHKeM 
roro, hto b KanecTBe mcxoahnx MaTepnanoB 
wcno/ib30Ba/in 

(2S 3S)-3-(N 2 -6eH3tiroKCMKap6oHMn-L-acnaparn 
HMn)aMHHO- 2-rkiApoKCM-4-qtieHkinMacnRHyK5 
KktcnoTy (nonyneHHyfo TaK, KaK onucaHO b 
nonyneHnn 1) n 

(4R)-1-TpeT-6yTMn-4-rMApOKCH-L"npon^iHaMMA 
(nonyHeHHbM TaK, KaK onucaHO b nonyneHnw 5) 
b oTHOCkiTenbHbix nponopukmx, aHanornHHbix 
Tew, hto ncnorib30BajiM b npuMepe 1, u b 
pe3ynbTaTe nonynnnn yKa3aHHoe b 3aronoBKe 
coeAHHeHne b bma© 6ecu,BeTHbix 
nopouJKoo6pa3Hbix KpucTa/inoB nnaB^Lnnxcyi 
npn 1 15-120°C 

GneMeHTHbiM aHanna arm 

C 31 H 40 N 5 O 8 . 1/2H 2 0 (Mon. m 619,70). 

BbiHMcneHO, %: C 60,08; H 6,67; N 11,30 

Ha^AeHO, %: C 60,01; H 7,00; N 11,22. 

Macc-cneKTp (m/z): 594 (M + -16), 576, 522, 
495, 450, 403, 386, 343, 108 (ochobhom nuK) 

Cneiap HHqbpaKpacHoro nornoLi^eHMfi 



(KBr), 



cm" 1 : 3337, 1669, 1536 (nneno), 



1455, 1393, 1366, 1331, 1258, 1229. 

CneKTp aAepHoro MarHHTHoro pe30HaHca 
(270 Mr, CD3OD), h m a.: 1,32 (9H, CMHmeT); 
2,02-2,20 (2H, MyribT^nneT); 2,46 (1H, AyorieT 
AySneTOB, J = 15,1 \a 7,8 T'u); 2,62 (1 H, pybnei 
Ay6neTOB, J=15,1 11 5,9 Vu), 2,77-2,84 (2H, 
MyrbTi^nneT), 3,76-3,78 (2H, MynbTi/tnneT); 
4,26-4,33 (1H, MynbTMnneT); 4,43-4,54 (4H, 
MyribTunneT); 5,08 (2H, cnHrneT), 7,08-7,36 
(10H, MynbTunneT). 

npuMep 5. (4S)-1-[(2S, 

3S)-3-(N 2 -BeH3kixioKCMKap6oHkin- 
L-acnaparnHnn)-aMHH0-2-rnApoKcn-4-i^eHnn6yT 
MpMn]-N-TpeT-6yTnn-4- 
Mopqbo/iMHO-L-nporiMHaMMA. 

noBTOpqnn npoi^eAypy, ananornHHyK) tom, 
hto onucaHa b npuMepe 1, 3a MCKnfOHeHMew 
Toro, hto b KanecTBe mcxoahhx MaTepnartOB 
Mcnonb30Barin 

(2S,3S)-3-(N 2 -6eH3nnoKCMKap6oHnn-L-acnaparn 
HMJi)aMHHO-2- rnApoKcn-4-40eHnnMacnqHyK) 
KucnoTy (nonyneHHyfO TaK, KaK onucaHO b 
nonyneHUM 1) m 

(4S)-1-TpeT-6yTOKCMKap6oHMji-N-TpeT-6yTMn-4-M 
opcf)onnHO- L-nponi/'HaMWA (nonyneHHbiM TaK, 
KaK onucaHO b nonyneHHW 6) b OTHocnTenbHbix 
nponopi^nflx, aHanornMHbix TeM hto 
Mcnonb30Bankt b npuMepe 1 . m b pe3y/ibTaTe 
nonyHMJin yKa3am-ioe b saronoBKe coeAMHeHMe b 
BMAe 6eci4BeTHbix nopoujKoo6pa3Hbix 
KpucTannoB, nnaBahoinMX npM 115-117°C. 

3neMeHTHbiPt aHann3 atis^ 

C 35H48N 6 0 8 .3/4H 2 0/ Mon m. 6E4,32) 

BbiHMcneHO, %: C 60,55, H 7,18; N 12,10. 

HaPiAeHO, %: C 60,59, H 7,14: N 12,14 

Macc-cneKTp (m/z): 680 (M + ). 663, 632. 
620, 572. 563, 529, 499, 472, 450. 429 415. 
385, 341, 310, 108 (ochobhom nn-<) 

CneKTp MHQbpaKpacHoro nomoLneHM?i 
( KBr ). v MaKC cm" 1 3330 1672, 1536, 1454, 
1393, 1367 131 1, 1268 1228 1158, 1118 
1089, 1048 

CneKTp HAepnoro MamnTHoro pe30HaHca 
(270 MfLi,, CD3OD), ,s ma: 1,31 (9H, 
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cnHmeT); 1,78 (KBapTeT, J = 1 0 ,7 [~l0 
2.37-2,65 (7H, wynbTMnreT): 2,71-2.90 (2H 
MynbTunner), 3,44 (1 H, rpunjieT, J=9,8 
3.67-3.71 (4H, MynbTun/ieT); 4,11-4.17 (1H 
MyjibTMnneT), 4,28-4,36 (2H MynbTkinneT) 
4 41-4,46 (2H ; MynbT^nner), 5 08 (2H, 
cnHrneT); 7 09-7,36 (10H, MyribTunneT) 

ripniviep 5 Cno>KHbiM TpeT-6yTnnoBbiM 3(£np 
(4R)-1-[(2S, 

3S)-3-(N 2 -6GH3nnoKCMKap6oHnn-L-acnaparnHnri 
)aMMHO-2-rnApOKCH- 4-cjDeHnn6yTnpMfi] 
■4-TpeT-6yTOKC^-L-npon^Ha. 

noBTopflnw npoL^eAypy, aHanorHHHyK) Totf, 
hto oni/icana b npnivtepe 1 , 3a ncKnioHeHi/ieM 
roro, hto b KanecTBe hcxoahwx MaTepwanoB 
ncnonb30Bann 

(2S,3S)-3-(N 2 -6eH3nnoKCHKap6oHi/in-L-acnaparM 
nun)- aMHHO-2-rnApoKcn-4-cpeHnriMacnfiHyK) 
Kucnory (noJiyneHHyio TaK, KaK onucaHO b 
nojiyneHMM 1) i/i cnoxHbiPi TpeT-6yTnriOBbM aqbkip 
{4R)-4-TpeT-6yTO«CM- L-nporiMHa (nonyneHHbii* 
tsk, KaK onucaHO b nonyneHHH 7) b 
OTHOcnTenbHbix nponopi^i/mx, aHanornHHbix reM, 
hto ncnonb30BaHbf b npuwepe 1, m b pesyjibTaTe 
nonyHMfiM yKa3aHHoe b 3aronoBKe coeAHHeHMe b 
bha© 6eci4BeTHbix nopoi_uKOo6pa3Hbix 
Kp^dannoB, nriaBflinkixcfl npn 100-102°C. 

3/ieMeHTHbitf aHartM3 ati^i 
35 H 48 N 4°9 ( Mori M 668,80). 

BbiHMcneHO %: C 62,86; H 7,23, N 8,38. 

HatifleHO, % C 62 ; 60; H 7,53, N 8,09. 

npHMep 7. (4S)-1-[(2S, 

3S)-3-(N 2 -BeH3nnoKCHKap6oHnn- 
L-acnaparnHnn)-aMMHo-2-rMApoKcn-4-ct)eHnnGyT 
npnri]-4-GpoM-N-Tper- 6yTnn-L-nporitfHaMi/iA. 

noBTopfinM npoi^eAypy, noAo6HyK) tow, hto 
onucaHa b npniwepe 1, 3a ncKJiKDHeHneM Toro, 
mto b KanecTBe ncxoAHbix MaTepnanoB 
Mcnonb30Bann 

i2S 1 3S)-3-(N 2 -6eH3nnoKCHKap6oHnn-L-acnaparn 
Hun )-aMHHO- 2-rnAp0KCH-4-c^eHnnMacnfiHyK) 
KMcnory (nonyneHHyto TaK, KaK onucaHO b 
nnyMeHMM 1) n 

':4S)-N-TpeT-6yTOKCMKap6oHnn-4-6pOM-N-TpeT-6 
yTun-L- nponnHaMMA (nojryHeHHbitf TaK, KaK 
onucaHO b nonyneHi/iH 8) b oTHOcnTenbHbix 
nponopL^ax, aHanorvNHbix TeM, hto 
ncnonb30Bar!M b npuMepe 1, v\ b pe3yribTaTe 
nonyHnnn yK33aHHoe b 3aronoBKe coeAHHeHne b 
BMAe 6eci4BeTHbix nopoLUKOo6pa3Hbix 
KpucTannoB, nnaBflinnxca npn 100-105°C. 

3/ieMeHTHbM aHann3 aha 
3lH 40 M5 0 9 Br.1/2H 2 0 (mod m 683.61). 

BbN^cjieno, %: C 54,47, H 6,04; N 10,24, 
Br 11,69 

Ha^AeHO, %: C 54,61; H 6,10; N 10,10, Br 
11 31 

Macc-cneKTp (rn/z) 674 (M + +1), 594, 576, 
494, 476, 426 398, 368, 350, 274, 249 ; 210, 

148, 91 (OCHOBHOM nMK). 

CneKTp MHQbpaKpacHoro nornomeHMfl 
'; KBr ). v MaKC cm" 1 : 3331, 1668, 1527, 1455, 
1393, 1366, 1318, 1250, 1227, 1157, 1112, 
1051, 1029 

CneKTp HAepHoro MarHMTHoro pe30HaHca 
.270 MTlv CD3OD). 6 M A ■ 1=31 (9H. 
cnHrneT); 2,18 (1 H. Ay^neT TpunneTOB, 
J = 12,7 m 9 3 Tu); 2,41 (1 H, AyoneT Ay^neTOB, 
J= 7,8 ki 15,1 Tu), 2,61 (1H, AyGner 
Ay6neTOB, J-5,9 \a 15,1 fu,). 2.72-2,84 (2H, 
MyribTunneT); 2,90-2,96 (1H. MyribT^nneT), 

3 78 (1H. Ay^ner AyoneTOB J=1,9n 7.8 Vu,); 

4 26-4.45 (5H. MyribTunneT), 5 07 (2H. 
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CMHrneT); 7,10-7,36 ( 1 0H , MyribTunneT). 
flpniwep 8 

(1 S,4S)-5-[(2S,3S)-3-(N 2 -BeH3nnoKCMKap6oHnn 
-L-acnaparnHMn)-aMHHo-2-r^ApOKCn-4-cpeHMn6yT 
npnn]-2,5- OKca3a6nL4HKno[2 2 1]-renTeH-3-OH. 

noBTopann npot^eAypy, aHajiornHHywD to\a. 
hto on^caHa a npuMepe 1, 3a HCKJiKOHeHneM 
Toro, hto b KanecTse ncxoAHbtx MaTepnanoB 
wcnonbaoBann 

(2S,3S)-3-(N 2 -6eH3nnoKCMKap6oHnn-L- 
acnaparnHnn)aMMHO-2-rnApOKCM-4-QtieHMnMacn?i 
Hyfo KucnoTy (nonyneHHyK) TaK, KaK onucaHO b 
nonyHeHn^i 1) m (1S, 

4S)-5-TpeT-6yTOKCHKap6oHnn-2,5-OKca3a6ni4HKJi 
of2 2.1lrenTaH-3-OH (nonyHeHHbiti TaK, KaK 
onucaHO b nonyneHMM 9) b OTHocnTenbHbix 
nponopi^n^x, aHarorMHHbix TeM, hto 
ncnojib30BaHbi b npuMepe 1 , n b pe3ynbTaTe 
nonyHnnn yKa3aHHoe b 3aronoBKe coeA^HeHne b 
bhas Geci^BeTHbix nopoi±iKOo6pa3Hbix 
KpucTannoB, nnaB?iLHMXc?i npn 147-1 52°C. 

OneMeHTHbiM aHanM3 An^ 

( - 27H3oN 4 Og .2H 2 0 (Mon. m.) 574,59). 

BbiHMcneHO, %: C 56,44; H 5,96; N 9,75 

HaMAeHO, %: C 56,45, H 5,89: N 9,80. 

npniviep 9 

(1S,4S)-5-f(2S,3S)-3-(N 2 -6eH3M/iOKCMKap6oHHJi- 
L-acnaparMHnn)-aMHHo-2-rnApoKCM-4-cf)eHMJi6yT 
npun] -2-TpeT-6yTktn- 
2,5-AMa3a6ni4HKJio[2 2 1]renTaH-3-OH 

noBTopanM npoi^eAypy, aHanorMHHyK) tom, 
hto onkicaHa b npuMepe 1 , sa MCKJiK)HeHMeM 
Toro, hto b KanecTse mcxoahnx MaTepnanoB 
ncnonb30Bann 

(2S,3S)-3-(N 2 -6eH3MJioKCHKap6oHMJi-L-acnaparn 
Hnn)-aMMHo-2- rnApoKcn-4-c£eHi/inMacrmHyK) 
KktcnoTy (nonyneHHyK) TaK, KaK oni/icaHO b 
nonyneHM^ 1) w 

( 1 S,4S)-5-TpeT-6yTOKCMKap6oHnn-2-TpeT-6yTnn- 
2,5- Ana3a6nunKno[2.2 1]renTaH-3-OH 
(nonyneHHbitf TaK, KaK onucaHO b nonyneHkin 10) 
b OTHOCMTGfibHbix nponopi^n^x, aHanorMHHbix 
TeM, hto ncnonb30BariM b npi/iMepe 1, m b 
pe3ynbTaTe nonynnriM yKa3aHHoe b 3aronoBKe 
coeA^HeHne b b^a© 6ecu,BeTHbix 
nopotuKoo6pa3Hb)x KpucTannoB, nnaBHmwxcfl 
npn 112-115°C. 

3neMeHTHbiM aHann3 An* 
C 31H39N5 0 7 ,1/2H 2 0 (Mon. m. 602,70) 

BbNucneHO, %: C 61,78; H 6,69; N 11,62. 

HaMfleHO, % C 61,78, H 6,85; N 11,51 

npHMep 10 

(4S)-1 -f(2S,3S)-3-(N 2 -BeH3nnoKCHKap6oHnn- 
L-acnaparnHnn)-aMMHO-2-rMAPOKCM-4-cpeHnri6yT 
npnn]-N-TpeT-6yTktn- 
4-ct)eHnriTno-L-nponnHaMMA. 

PloBTOpunn npoi^eAypy, aHanornHHyK) tom, 
hto onucaHa b npkiMepe 1, 3a kicKnfoneHneM 
Toro, hto b KanecTBe ncxoAHbix MaTepnanoB 
Mcnonb30Bann 

{2S,3S)-3-(N 2 -6eH3MnoKcnKap6oHMfi-L-acnapar^ 
HMJi)aMMHO-2- qbeHnriMacn^HyK) Ki/icnoTy 
(nonyneHHyho TaK, KaK onucaHO b nonyneHMM 1) 

M 

(4S)-N-TpeT-6yTOKCMKap6oHnn-4-ct)eHi 4 nTno-L-np 
onnH-TpeT-6yTnnaMMA (nonyHeHHbiM TaK, KaK 
onucaHO b nonyneHUM 11) b OTHockiTeribHbix 
nponopu,n?ix, aHanorMHHbix TeM, hto 
McnonbsoBariM b npuwepe 1, m b pesynbTaTe 
nonynnnn yKa3aHHoe b 3aronoBKe coeAMHeHne b 
OMAe 6ecL4BeTHbix nopowKoo6pa3Hbix 
KpucTannoB, nnaBHinnxc^ npn S6-98°C 
OneMeHTHbiM aHanM3 atir 



o 

10 
co 

CD 
O 



-15- 



ro 

o 
a> 

ai 

O 



C 37 H 45 N 5°7 .1/2H 2 0 (won M 712 : 87). 

BbNMcriGHO, % 0 62,34, H 6.50 N 9,82 S 
4 ; 50. 

HaMAeHO, % C 62.45; H 6,45, N 9.70; S 4,46. 
Macc-cneKTp (nrVz) 686 (M + - 1). 587, 
577, 522 495 478 435 382 365, 336, 178 

(OCHOBHOtf riHK). 

CneKTp KHcppaKpacHoro nomoii^eHMfl 
(KBr), v MaKC cm" 1 . 3332. 1668 ; 1585. 1529, 
1454, 1393, 1366, 1264, 1227. 

CneKTp AflepHoro MamwTHoro pe30HaHca 
(270 MQj, CD 3 OD) ; s M.fl.; 1,31, 1,33 
(BMecTe 9H, KaKRbM CMHrneT): 1,80 - 1,90 
(1H, MynbTunneT), 2,36 - 2,45 (1H, 
MynbTunneT); 2,48 - 2,65 (2H, MynbTunneT); 
2,69 - 2,79 (1H, MynbTunner); 2,88 - 2,95 
(1H. MynbTunner): 3.51 (1H, Tpi/inner, J = 
10,3 Vu)\ 3,68 - 3,76 (1 H, MynbT^nreT): 4,18 
- 4,45 (5H, MynbTunneT); 5,08 (2H, ci/mrneT); 
7,10 - 1,49 (15H, MyribTMnneT). 

npMMep 1 1 . 

(3R)-1-[(2S,3S)-3-(N 2 -BeH3nnoKCUKap6oHMn-L- 
acnaparnHnn)-aMHHO-2-rnflpoKCM-4-45eHnn6yTnp 
Mn]-N-TpeT-6yTnn-3-rnApoKCM-L -nponumaMHA 

K pacTBOpy 50 Mr (0,13 MMortb) 
(3R)-1-TpeT-6yroKCHKap6oHnn-N-TpeT-6yTnn-3-T 
peT-6yT^nflMMeTnncnnnnoKcn -L-nponmaMi/iAa 
(nonyMeHHoro TaK, ksk onucaHO b nonyHeHHM 
12) b 0 5 Mn MeraHona Ao6aBnann 1,5 Mn 
MeTbipexHopiwanbHoro pacTBOpa 
xnopoBOAopoAa b AMOKcaHe, n CMecb 
nepeMeninBann npn KOMHaTHotf TeMnepaType b 
TeneHne 1 h yp,annr\w pacTBOpi/iTenb nyTeM 
OTroHKn npn noHM>KeHHOM AaBneHMM, h 
nonyneHHbiM ocTaTOK CMeujuBann c 6eH3onoM. 
3aTeM yAanani/i nyTeM ottohkm H36biTOHHOM 
xnopOBOflopofl b BMfle a3eoTponHOM cMecki c 
6eH3onoM nonyneHHbitf ocTaTOK BbicyiuHBanw b 
BaKyyMe b TeneHne 2 MacoB, m Becb nony^eHHbtM 
b pe3ynbTaTe ruiflpoxnopufl 

(3R)-N-TpeT-6yT^n-3-TpeT-6yTnn,anMeTMncnnMn 
oKcu-L-nponMHaMHAa bboa^tih b xuMMMecKoe 
B3aMMOAeMCTBne c 55 Mr (0,13 MMonb) (2S, 
3S)-3-fN 2 

-6eH3nnoKCMKap6oHMn-L-acnaparnHnn)-aMMHO-2 
-rnApOKCH-4-4)eHnnMacnpHOM KwcnoTbi 
(nonyneHHbiM raK, K3K onucaHO b nonynehinn 1), 
nocne nero ocymecTBnflnn npoi^eAypy, 
aHanorkMHyfo tom, mto oni/icaHa b npuMepe 1 \a 
nonyMMnn b pe3ynbTaTe 33 Mr yKa3aHHoro b 
3aronoBKe coeAHHeHHfl b BHAe Cenoro nopoujKa, 
nnaBHLneroca npi^ 109- 112°C 

3neMeHTHbitf ananv\3 nr\n 
03^4^508,1/2 H 2 G (Mon m 620,69) 

BbNMcneHO r %: C 59,98; H 6,82; N 11,28. 

HaMAeHo: C 60,15 H 7,02: N 1105 

npMMep 12 (3S)-1-[(2S : 

3S)-3-(N 2 -BeH3MfiOKCHKap6oHnn-L-acnaparnHnn 
)-aMHHO-2-rnApOKCM-4- 

c^eHMnGyTMpnn]-N-TpeT-6yTnn-3-xnop-L-nponnH 

3MMA 

CneAyjq npou;eAype, aHanorwHHOM tom, hto 
onucaHa b nonyneHMM 13(a), OTinonn^nn 
cnnnnbHyfO rpynny 

(3R)-1 -TpeT-6yroKCMkap6oHnn-N-TpeT-6yTMn-3- 
TpeT-6yTMnAkiMeTnncnnkinoKCM-L-nponk)HaMMfla 
(nonyneHHoro raK. KaK onucaHO b nortyneHMM 
12) \a b pe3ynbT3Te nonyni/mn 
(3RV1-TpeT-6yTOKCMKap6oHMn-N-Tper-6yTnn-3-r 
MApOKcn- -L-nponMHaMMA, nocne Hero 
nonyMeHHyfo ruApOKCunbHyio rpynny 
npeo6pa30Bann b xnoporpynny aHanor^HHO 
TOMy, K3K onucano b ncnyHeHUM 2. m nonynnnn 
(3R)-1 -TpeT-6yTOKcnKap6oHnn-N-TpeT-6yTnn-3-x 
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nop-L-npon^HaMHA. 3aTeM, cneAyfl npoijeAype. 
aHanornMHOM Tort hto onucaHa b npuMepe 11, 
yAanann TpeT-6yTOKCMKap6oHnnbHy kj rpynny, v\ 
nonyneHHbiM (3R)-N-TpeT-6yTnn-3-xnop- 
L-nponnHaMHA KOHfleHCHpOBann c 

(2S.3S)-3-(N 2 -6eH3nnoKCMKap6oHnn-L- 
acnaparMHnn)aMHHO-2-rnApOKCM-4-4jeHMnMacnfl 
how KucnoTOM (nonyneHHoPi raK, KaK onucaHo b 
nonyneHUM 1), cneAya npoi^eAype, aHanornHHOM 
Totf , hto onucaHa b npuMepe Ub pe3ynbTaTe 
nonynnnn yKasaHHoe b 3aronoBKe coeflUHeHne b 
BHAe Genoro nopoujKa, nnaBflmerocfl npi/i 102 - 
104°C 

3neMeHTHbi^ aHanM3 adp 
O 3iH 4 oN 5 0 7 CI .H 2 0 (Mon.M 648,14). 

BbmncneHO,%: C 57,44; H 6,53, N 10,81 
HatiAeHO% C 57.44, H 5.36. N 10 r 43. 
CneKTp MHc^paKpacHoro nornomeHMR 
(KBr), , 



cm" 1 : 3331, 1671, 1537. 



CneKTp PA^pHoro MarHMTHoro pe30HaHca 
(CDCI 3 : CD 3 OD = 5:1 no o^eMy, 270 
MTl\), o m.r.: 1,30 (9H, CMHrneT); 2,15 - 
2,28 (1 H, MynbTunneT); 2.40 - 2,85 (5H, 
MynbTHnneT); 3,75 - 3,92 (2H, MynbrnnneT); 
4,21 - 4,48 (3H, MynbTMnneT), 4,60 - 4,72 
(2H, MynbTunneT); 5,09 (2H, cktHrneT): 7,12 - 
7,40 (1 OH , MynbTunneT). 

npuMep 13 (3S)-1-[(2S, 

3S)-3-(N 2 -BeH3MJiOKCMKap6oHnn-L- 
acnaparMHMn)aMHHO-2-rMApoKCM-4-(|)eHMD6yTMp 
Mn]-N-TpeT-6y™n-3-rnApoKCi/i- L-nponnHaMHA 

CneAy^ npoL^eAype, aHanorMHHoPi tom, hto 
onucaHa b npuMepe 11, 28 Mr (0,10 MMorib) 
(3S)-1-TpeT-6yTOKCHKap6oHktn-N-rpeT-6yTMn-3-r 
mapokch L-nponnHaMMAa (nonyneHHoro TaK, KaK 
onucaMo b nonyneHUM 13) o6pa6aTbiBann An^ 
ynanenw TpeT-6yTOKCMKap6oHnnbHow rpynnbi. 
3aTeM nonyneHHbi^ (3S)-N-TpeT-6yTnn-3- 
ruApOKCH-L-nponnHaMHA KOHAeHCMpoBann c 52 
Mr (0,12 MMonb) (2S, 

3S)-3-(N 2 -6eH3nnoKCHKap6oHnn-L-acnaparnHnn 
)aMkiHO-2-rnApoKCM-4- cfieHMnMacn^HOM KkicnoTbi 
(nonyneHHOM TaK, KaK onucaHO b nonyneHnn 1) 
m nonynnnn b pe3ynbTaTe 40 Mr yKa3aHHoro b 
saronoBKe coeAMHeHi^fl b bma© 6enoro nopoujKa, 
n/iaB^LnerocH npki 111-1 13°C. 

OneMeHTHbiM aHanns An^ 
O 3iH 41 N 5 O 9 ,0 l 75H2O (moh m. 625,19) 

BbNHcneHO,%: C 59,55; H 6,85; N 11.20 

HaMAeHO,%: C 59,73; H 6,86, N 10,82. 

Macc-cneKTp (m/z): 594 (m + - 17), 494, 
450, 403. 386. 290, 244, 187, 153, 127, 86. 58 

CneKTp MHcjDpaKpacHoro nornoLneHu^ 
(KBr), v M£JKC cm" 1 : 3332, 1668, 1535. 

CneKTp MamnTHoro JiAepHoro pesoHaHca 
(CDCI3: CD3OD = 5:1 no 06-beMy, 270 
MTlO, 4 s m.a.: 1,31 (9H, cnHrneT); 189 - 
2,01 (1H MynbTunneT); 2,20 - 2,33 (1H, 
MynbTunneT); 2,49 - 2,60 (2H, MynbTunneT); 
2,75 - 2,95 (2H, MynbTunneT), 3,68 - 3,85 
(2H, MynbTunner); 4,17 - 4,51 (5H, 
MynbTunneT): 6 08 (2H, CMHrner), 7,11 - 7,40 
(10H, MynbTunneT) 

npMMep 14 

(4S)-1 -{(2S,3S)-3-[N 2 -(2-XnHOKcanMHKap6oHMn)- 
L-acnaparnHnnl 

-aMMHO-2-rkiApoKcn-4-cpeHMn6yTMp^n}-N-TpeT-Gy 
TL^n-4-xnop-L- nponnHaMHA 

K pacTBOpy 300 Mr (0,48 MMonb) 
(4S)-1-[(2&,3S)-3-(N 2 - 

6eH3nnoKCMKap6oHnn-L-acnaparnHnn)aMHHO-2-r 
MApOKCM-4-4)eHnn6yTMpnn] -N-Tper- 
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6yTnn-4-xjiop-L-nporiMHaMHfla (nonyMeHHoro 
TaK, KaK onucaHO b npuMepe 1) b MeTaHone 

flOGaBJIFI^kl 0,6 MJl OflHOHOpManbHOW BOAHOM 
XJIOpHCTOBOflOpOAHOM KMCHOTbl M Hepe3 CMeCb 

6ap6oTnpoBariM CTpyio BOAOpOAa npn 
aTMOc4)epHOM flaBJieHnn b TeneHne 3 h b 
npucyTCTBHn 60 Mr 10%-Horo, Macca/Macca, 
nannaflMfi Ha ApeBecHOM yrne atis^i yAaneHMH 
6eH3HJioKCHKap6oHnnbHoPi rpynnbi. Becb 
nonyMeHHbiPi ruApoxnopMA (4S)-1-[(2S, 
3S)-3-L-acnaparMHnn-aMHHO-2-rnflpoKCM-4-ct)eHM 
noyTMpMn] -N-TpeT- oyTMn-4-xnopnponi/iHaMMAa 
m 99 Mr (0 ; 57 MMonb) 2-xnHOKcanMHKap6oHOBOM 

KMCflOTbl paCTBOpHJIM B 5 MJl 

AMMeTnn4)opMaMMAa : m k 3TOMy pacTBopy 
Ao6aBJiflnn 93 wr (0 ; 57 MMorib) 
AH3Tnni4MaHCf)oc4)aTa m 144 wr (1,44 MMorib) 
TpH3TnnaMHHa npM oxna>KAeHnn nbAOM 
nofiyneHHyK) CMecb nepeMeujuBajin 3 h, nocne 
nero ee KOHU,eHTpnpoBann nyreiw Bbinapi/iBaHna 
npn noHnxeHHOM AaBneHMM OdaTOK 

CMeLlMBa/lH C 10%-HblM, MaCCa/OC^beM , BOAHbIM 

pacTBOpow TMApoKapSoHaTa HaTpnq i/i aaTeM 
3KcrparnpOBa.ni/i 3TMnai_i,eTaTOM OpraHi/mecKUM 
3KCipaKT npowbiBariM Hacbim,eHHbiM BOAHbiM 
pacTBopowi xnop^Aa naTpMH m 3aieM 
BbicyLU^Bann HaA 6e3BOAHbiM cynb(£aTOM 
HaTpMfl. YAananM pacTBopnTenb nyieM otto h km 
npH noHH)KeHHOM AaBneHMH, m nonyMeHHbiw 
OdaTOK OMULi^arn nocpeACTBOM npenapaTMBHow 
TOHKoanoPmotf xpoMaTorpacpnn c 

ncnonb30BaHneM b KanecTBe npoflBnfliomero 
pacTBOpMTen^ cmbcm (10:1 no o6""beMy) 
MeTMneHXJiopMAa m MeTaHona, nonyni/iB b 
pe3yribTaTe 140 Mr yKa3aHHoro b 3aronoBKe 
coeA^HeHHq b bma© 6eci4BeTHoro nopowKa, 
nnaBfiLneroca npn 132 - 134°C. 

SneMeHTHbiM aHann3 a/i* 
C 32H3 8 N 7 0 6 CU H 2 0 (Mon.v 661,16). 

BbiMHcneHO,%: C 58,13; H 5.94; N 14,83: CI 
5,36. 

HaMAeHo: C 58,25; H 6,06; N 14,67; CI 5,31. 

MacocneKTp (m/z): 651 (M + ), 634, 615, 
598, 535, 525, 498, 449, 403, 390, 340, 290, 
271 (ochobhom nuK). 

CneKTp MHcf)paKpacHoro nornomeHMH 
(KBr), v MaKC cm" 1 : 3338, 1669-np, 1522, 1493, 
1455, 1408, 1393, 1455. 1408, 1393, 1366, 
1268, 1226, 1206, 1127. 

CneKTp aaepHoro MamnTHoro pe30HaHca 
(CD 3 OD, 270 MCli), 5 ma 1 27, 1 36 
(BMecTe 9H, Ka>KAbiM CMHrner); 2,08 - 2,13 
(1H, MynbTunAeT); 2,70 - 2,80 (4H, 
MyjibTwnnei"); 2,83 - 2,96 (1H, MynbTMnneT), 
372 - 3,78 (1H. MynbTHnner), 4,34 - 4,45 
(5H, My/ibTunneT), 4,91 (1H, TpkinneT, J = 6,4 
6,86 (1H. TpwnneT, J = 7.3 R1); 7,02 
(2H, TpwnneT, J = 7,3 Vu,), 7,23 (2H, Ay6neT, 
J - 7,3 Til,), 7,93 - 8,01 (2H, MynbTunneT), 
8,18 - 8,25 (2H ; MynbTMnneT), 9,49 (1H, 
cnHrneT). 

flp^Mep 15 

1 -[(2S,3S)-3-(N 2 -ByroKCMKap6oHnn-L-acnaparn 
Hnn)aMMHo-2- 

rnApOKCM-4-0eHMn6yTMpnn]-N-TpeT-6yTnri-L-npo 

JIMHaM^A 

15(a) 

(2S : 3S)-3-(N,N-An6eH3kinaMi/iHo)-2-rnApoKcn-4- 
cpeHMDMacnflHafl KucnoTa 

K 30.5 r (86 MMorib) 

(2S.3S)-3-(N,N-An6eH3nnaMMHo)-2-rMApoKCH- 
4-ct)eHnn6yTnpoHMTpnria [cnHTe3npoBaHHoro 
MeTOAOM. oni/icaHHbiM M T Reetz et al b 
"Tetrahedron Letters" 29. N 27 3295-3298 
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(1988)] Ao6aB/iflnn 800 mji CMecH (1: 1 no 
o6beMy) KOHueHTpupOBaHHOM boahom 

XJlOpHCTOBOAOpOAHOM KMCJlOTbl M MeTaHOfia, M 

nonyneHHyKD CMecb HarpeBanM c oGpaTHbiM 
xonoAMAbHHKOM b Te^eHMe 1 m Bo BpeMH 
npoAon>KeHHfl peaKquM MMeno MecTO 
pacTBOpeHMe TBepAoro BeL^ecTBa 3aTeM 
peaKi^noHHyK) CMecb KOHueHTpupOBani/i nyieM 
BbinapnBaH^?i npn noHH>KeHHOM AaBJieHUM no 
neTBepTu ero nepBOHaManbHoro o6MeHa, nocne 
nero ee HeMTpann30Ba/in oAHOHopMaribHbiM 
BOAHbiM r^ApOKCMAOM HaipuFi ho 3HaHeHi/m pH, 
paBHoro 6 - 7. CMecb onfiTb KOHu,eHTpi/ipoBani/i 
nyieM BbinapuBaHHfl npn noHnxeHHOM 
AaBneHUM K nonyneHHOMy ociaTKy Ao6aBfifiriM 
BOAy, m OTcf)nrtbTpoBbiBanM BbiAejiMBUjeecp npn 
3tom KpkicTan/iMHecKoe BemecTBO. 3to 
Bem,ecTBO pacTsopflnn b 130 Mn CMecH (9 1 no 
o6"beMy) OAHOHopMaribHoro BOAHoro pacTBopa 
rkiApoKCMAa HaTpMR (129 MMonb) h MeTaHona, \a 
nonyneHHbiti pacTBOp nepeMeujMBanM 3 h B 
KOHqe 3Toro BpeMeHH peaKi^MOHHyio CMecb 
noAKMcnann nyreM Ao6aBneHHfl 10%-Horo, 
Macca/06'beM, BOAHoro pacTBopa jiumohho^ 
KucnoTbi n 3aTeM KOHi^eHTpupoBariM nyieM 
Bbinap^BaHi/m npn noHHJKeHHOM AaeneHMH 
3aTeM AoSaBJifinM bo Ay co ribAOM, m CMecb 
3KCTparnpOBanki AH3T^noBbiM 3qtinpoM 
OpraHHnecKHtf 3KCTpaKT npoMbiBanki 10%-HbiM 
(Macca k o6"beMy) boah^m pacTBopoM 

JIMMOHHOpi KUCJlOTbl H HaCblLAeHHbIM BOAHbiM 

pacTBopoM xnopwAa HaTpHq m BbicyujHBanH HaA 
6e3B0AHbiM cynbc^aTOM Haipua YAarifuin nyieM 
qtiHnbTpai^MM HepacTBOpuMoe Beuj,ecTBO, \a k 
coAepwaBweMy ac^Mp pacTBopy Ao6aBnqnn 17,1 
r (95 MMorib) Ani^^KnoreKCHAaMUHa, a 
BbiAennBiunMCfl npn gtom npoAyKT Toxe 
npoMbiBariM AH3TMJiOBbiM 3cf)npoM. nofiyneHHoe 
KpMcranriMHecKoe BemecTBO 6bino 

pacnpeAeneHO Me»<Ay 10%-HbiM (Macca k 

06"beMy) BOAHbiM paCTBOpOM flUMOHHOM 
KMCflOTbl M AkOTMflOBblM ac^npoM OpraHMHeCKHM 

cnoM npoMbiBann boaom h Hacbim,eHHbiM 

BOAHbiM XflOpMAOM H3TpH?1 (B yK33aHH0M 

nops^AKe), nocne nero ero BbicyujuBann HaA 
6e3BOAHbiM cynbcf)aTOM naTpusi nocne 

Cfll/mbTpaM.MH c|DMnbTpaT KOHU,eHTpMpOBanM 

nyTeM BbinapMBaHkia npn noHM>KeHHOM 
AaBneHMH, h k ocTaTKy Ao6aBn^riM reKcaH, 
nonyHMB b pe3ynbTare 27,7 r (bhxoa 86%) 
yKa3aHHoro b 3aronoBKe coeAMHeHMfi b BMAe 
aMopcf)Horo nopoiUKa, nnaBsqinerocq npw 61 - 
65 o c 

15(b) 1-[(2S, 
3S)-3-(N,N-flM6eH3MnaMMHO)-2-rMApoKCH'4-4)eH 
Mn6yTMpnn]- N-TpeT-6yTnn-L-nponMHaMHA- 

11,1 r (41,4 MMonb) 

1-TpeT-6yTOKCMKap6oHHn-N-TpeT-6yTMn-L-nponM 
HaMMAa o6pa6aTbiBanM HeTbipexHopManbHbiM 
pacTBopoM xnopoBOAOpOAa b A^OKcaHe, HTo6bi 
yAanHTb Tper-6yTOKCMKap6oHMnbHyio rpynny m 
nonyHMTb rMApoxnopMA 
N-TpeT-6yTMn-L-nponMHaMMAa 

14,0 r (37,0 MMonb) 

(2S : 3S)-3-(N,N-AM6eH3nnaMMHo)-2-rnApoKCH-4- 
c£eHMnMacrmHOH KHcnoTbi, nonyneHHOM TaK, KaK 
Ha CTaAMM (a), onucaHHOM Bbiuje) m Becb 
rMApoxnopMA N-TpeT6yTMn-L-nponM HaMMAa 
cycneHAHpoBanM b 250 Mn MeTMneHxnopMAa, m 
k cycneH3MM MeAJieHHO AoGaBn^nM no KannaM 
6 7 r (1 10 9 MMonb) AH3TMnu,naHc^occjDaTa m 11.2 
r (110,9 Mwonb) TpMSTMnaMMHa CMecb 3aTeM 
nepeMeujMBanM b TeneHHe 5 m. nocne 

OKOHHaHM^ 3TOrO BpeMOHH peaKL^MOHHy K) CMeCb 

npoMbiBanM 10%-hum (Macca k o6teMy) 
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BoflHbiM pacTBOpoM rnflpoKap6oHaia HaTpMfl n 

HaCblLMeHHblW BOflHbIM paciBopoM XflOpMfla 

H3Tpn^ (b yKa3aHH0M nopqflKe). 3aTeM CMecb 
BbicyLunBa^n Hafl 6e3BOflHbiM cynbc^aTOM 
HaTpi/ia, nocne nero yAananM pacTBopmerib 
nvTeM OTroHKi/i npn noHn>KeHHOM flaBneHnn. m 
nonyneHHbitf ocTaTOK nepeKpwcTannn30BbiBann 
H3 reKcana, nonynMB b pe3yribTaTe 16,6 r 
yKa3aHHoro b 3aronoBKe coep,v\HeHW b BUfle 
6eci4BeTHbix KpucTannoB, nnaBflLUkixca npn 122 - 
123°C 

3neMeHTHbiPi aHajins ajifi 
C 33H41N3O3 (Mon.M 527.71), 

BbiMMcneHO. %: C 75,11, H 7,83, N 7,96. 
HafiAeHO, % C 74.98; H 7,81; N 7.92 
15(c) 

1-[(2S,3S)-3-AMMHO-2-rMApoKCH-4-0eHnn6yTnpn 
n]-N-TpeT-DyTMri-L-nponMHaMHfl. 

PacTBOp 22,0 r (41,7 MMonb) 
(2S,3S)-3-(N,N-An6eH3nnaMMHo)-2-rMApoKcn-4- 
ct)eHMn6yTnpnn-N-TpeT-6yTMn- L-nponnHaMMfl,a 
nonyMeHHoro TaK, K3K Ha ciaflnn (b), 
onncaHHofi Bbinie), b 200 mji 4,4%-Horo (o6"beM 
k o6"beMy) MeTaHonoBoro pacTBOpa MypaBbMHoPi 
KMcnoTbi nepeMeiUHBariM npi/i TeMnepaType 4 h b 
npucyTCTBMM 2,2 r nanriaflneBOM MepHM n b 
cpefle BOflopofla Cpefly 3aMeHflnw a30TOM, 
nocne nero oTcfwnbTpoBbiBann KaTartM3aTOp. 
3aTeM KOHMeHTptnpoBann c^nrbrpar nyTeM 
BbinapMBaHUfl npn noHi/i>KeHHOM aaBneHHH. 
rionyHeHHbiPi oct3tok pa36aBrmrm Hacbiinet-tHbiM 
BOAHbiM pacTBOpoM rnApOKap6oHaTa HaTpHfl n 
3aTeM 3KCTparnpoBann MeTnneHxnopyiAOM. 
CpraHHMecKHtf SKCTpaKT BbicyujMBariM Hafl 
6e3BOflHbiw cynb4)aTOM Harpufl, m yAanani/i 
pacTBOpMTerib nyTeM ottohkm npn noHkixeHHOM 
flaBneHnn OcTaTOK noABeprann 

nepeKpncTanjin3aunn M3 6eH3ona m b 
pe3yribTaTe nonynnnM 12,7 r yKa3aHHoro b 
3aronoBKe coeflUHeHUfl b BUfle Gecu^eTHbix 
KpucTannoB, nnaBflm.MxcH npn 159-161 °C. 

3neMeHTHbiM aHanns ppn 
C 19H29N3O3 (Mon.M 347,46), 

BbNMcneHO, %: C 65,68; H 8,41, N 12,09. 

HatiAeHO, % C 6579; H 8.44; N 12,05. 

15(d) 

1 -[(2S,3S)-3-(N 2 -TpeT-ByroKCHKap6oHnn-L-acna 
parnHurt)- 

aMMHO-2-rnAPOKCM-4-ct)eHMn6yTMpMn]-N-TpeT-6yT 
tui-L-npojiMHaMMA- 

K pacTBOpy 12,7 r (36,6 MMorib) 
1-[(2S ; 3S)-3-aMHHo-2-rnApoKCM-4-4>eHMn6yTnpn 
n] -N-TpeT-6yTnrt-L-npojiMHaMMAa (nonyneHHoro 
TaK, KaK onucaHO b CTaAnn (c), onucaHHOii 
Bbiiue) b 100 mji A^MeTnncf)opMaMHAa 
AoGaBrmjiw c oxna>KAeHi/teM ribAOM 15 ; 5 r (43,9 
MMonb) cnoxHoro napa-HHTpocf)eHMJiOBoro 
scfikipa N 2 -TpeT-6yTOKCHKap6oHnri-L-acnaparnHa 
n 7,33 r (72,3 MMorib) TpnaTunaMMHa, n CMecb 
nepeivieujuBanw bckd HOMb npn KOMHaTHotf 
TeMnepaType. nocne OKOhNaHkm 3Toro BpeMeHu 
peaKi^MOHHy kd CMecb BnnBann b bo Ay co nbAOM, 
nocne nero ee 3KCTparwpoBann 
MeTMneHxnopnAOM. 3aTeM opraHMMecKMM 

SKCTpaKT npOMblBankl OAHOHOpManbHbIM 

pacTBOpoM ruAPOKC^Aa HaTpufl, 10%-hhm, 
Macca/o6beM, BOAHbtM pacTBOpoM xnopMAa 
HaTpi/m (b yKa3aHHOM nopfiAKe) 3KcrpaKT 3aTeM 
BbicyLUMBani^ HaA 6e3BOAHbiM cynbcpaTOM 
HaTp^fl, nocne nero yAanann pacTBopMTenb 
nyTeM otfohki/i npn noHkixeHHOM AaBneHHM 
OcTaTOK noflBeprann nepeKptfCTannMsau^fi 1/13 
CMecu MeTuneHxnopnAa v\ reKcaHa n b 
pe3ynbTaTe nonynnnM 17,6 r yKasaHHoro b 
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3aronoBKe coeA^HeHMfl b BMAe 6eci4BeTHoro 
nopoaiKa, nnaBALnerocn npn 113 - 115 °C. 

OneMeHTHbiM aHann3 flnw C23H 43 N 5 07 • H 2 0 
(moji.m 347,46), 

BbNMcneHO, %: C 58,01; H 7 83; N 12,08 

Ha^eHO, % G 58,25, H 7,77, N 11,76 

(IpHMep 1 6 

1 -[(2S,3S)-3-{N 2 -[4-(BeH3nnoKCMKap6oHnnaMHH 
o)4)eHOKcnaL^eT^in]- 

L-acnaparMHnn)-aMHH0-2-rnAP0Kc^-4-cf)eHMn6yT 
Mp^in]-N-TpeT-6yTkin-L-nponnHaMMA. 

CneAyfi npoL^eAype, aHanorn^HOM tom, hto 
onucaHa b npuMepe 14, ho c ncnonb30BaHneM 
99,8 Mr (0,33 MMonb) 

4-6eH3nnoKCMKap6oHnnaMMHo)0eHOKCMyKcycHO 
\a KMcnoTbi (nonyMeHHbiCi TaK, KaK onucaHO b 
nonyneHnn 15) m 150 Mr (0,30 MMonb) 1-[(2S, 
3S)-3-(L-acnaparnHnnaMHHO)-2-r/tApoKcn-4-4)eH 
MnSyT^punl -N-TpeT-6yTnn- 
L-nponnHaMMArnApoxnoptiAa { nonyneHHoro 
nyTeM oGpaGoTKH 1-[(2S : 

3S)-3-/N 2 -TpeT-GyTOKCHKap6oHMn-L-acnaparnHn 
n/aMHHo-2- 

rMApOKCM-4-ct)eHMn6yTMpMn/-N-TpeT-6yTMn-L-npo 
nMHaMMAa, nonyneHHoro TaK, KaK onucaHO b 
npkiMepe 15, MeTbipexHopManbHbiM pacTBOpoM 
xnopoBOAopoAa b A^OKcaHe}, nonynnnn 164 Mr 
yKa3aHHoro b 3aronoBKe coeAHHeHnw b Bi/iAe 
6enoro nopoujKa, nnaBfiLL^erocfi npn 103 - 
105 °C 

OneMeHTHbiPi aHann3 ati^ C39H 48 N 6 09 • 1/2 
H2O (moji.m. 753,83) 

BbNUcneHO, %: C 62,13; H 6,55; N 11,15. 

HaMAeno, %: C 62,06; H 6,52; N 11,21 

Macc-cneKTp (m/z): 593, 327, 300, 273, 
228, 192, 166, 108, 91, 70. 

CneKTp MHc^paKpacHoro nomou^eHna 
(KBr), v MaKC CM' 1 : 3325, 1672, 1512. 

CneKTp aaepHoro warHMTHoro pe30HaHca 
(270 MTl\, CD3OD), 5 M A ' 1,30 (9H, 
cnnrneT); 1,85 - 2,20 (4H, MynbTunneT); 2,55 
- 2,68 (2H, MyribTunneT), 2,75 - (1H, Ay^neT 
AyfineTOB, J ~ 9,8 v\ 14,2 2,88 (1H, 

AyoneT AyGneTOB, J = 4,4 m 14,2 ru,); 3,68 - 
3,78 (2H, MynbTunneT): 4,31 - 4,46 (5H, 
MynbTunneT); 4,67 - 4,75 (1H, MynbTunneT); 
5,16 (2H, CMHmeT); 6,88 - 6,93 (2H, 
MynbTunneT), 7,08 - 7,42 (2H, MynbTunneT). 

npuMep 17. 1-{(2S,3S)-3-[N 2 - 

(4-AMMH04)eH0KcnaL4,eTnn)-L-acnaparnHnn]aMHH 

0- 2-rviAP0KCi/i-4- 

cf)eHnneyTMpkin}-N-TpeT-eyT^n-L-nponnHaMMAa 
TMApoxnopuA 

K pacTBopy 105 Mn (0,14 MMonb) 

1- [(2S,3S)-3^{N 2 - 

[4-(6eH3nnoKCMKap6oHMnaMMHo)ct)eHOKCMai4eTMn 
)-L-acnaparnHnn) aMMHo-2- 
rnApoKci/t-4-ctieHMn6yTMpMnl 
-N-rpeT-6yTnn-L-nponnHaMHAa (nonyna^T TaK. 
KaK onucaHo b npi/iMepe 15) b 5 Mn MeTaHona 
Ao6aBnjinn 0,16 Mn (016 MMonb) 
OAHOHopManbHOki boahom xnopucTOBOAOpOAHOM 
KucnoTbt, m CMecb nepeMeujuBann 2 h b 
npucyTCTBun 70 Mr nannaA^^ Ha AP^BecHOM 
yme b aTMOCcpepe BOAOpOAa flo OKOHHaHnn 
3-Toro speMeHM yAanann KaTann3aTop nyTeM 
4)nnbTpaunM. a 3aTeM yAanfinM pacTBopnTenb 
nyTeM ottohkm npn noHM>KeHHOM AasneHnn 
nonyMeHHbiM ocTaTOK cMetunBanki c 6eH3onoM, 
n CMecb o6e3BO>K^Bann nyreM a3eoTponHOM 
neperoHKM. 3Ty onepau,HK) noBTopflni^ BTopoM 
pa3, nocne nero ocTaTOK nopoiuKOBanki c 
A^3TnnoBbiM 3cj:)MpOM. nonyMMB b pe3ynbTaTe 89 



o 

m 
co 
to 
o 



-13- 



o 
o> 
w 

Oi 
-si 

o 



Mr yKa3aHHoro b aaronoBKe coeAHHteHU^ b BM^e 
KpacHo-KopMMHeeoro noponiKa, nnaBnmerocfl 
npn 165 - 168°C 

3neMeHTHbii^ aHanM3 ppn 
C 31H42N6O7HCI • 2,3 H 2 0 (MoneKynapHafl 
Macca 688,60) 

BbiHUcneHO, % C 54 ; 07; H 6,97, N 12,21. 

HafaeHO, % C 54,12; H 6,72; N 12,16. 

Macc-cneKTp (m/z): 610 (M + ), 593, 493, 
396, 263. 228, 171, 108, 70 

CneKTp nHcf)paKpacHoro nornomeHHfl 



(KBr), 



. CM 3328, 1668, 1537, 1509. 



CneKTp HflepHoro warHHTHoro pe30HaHca 
(270 Ml~^ CD 3 OD) 5 ma: 1.31 (cmmeT); 
1.85-2,22 (4H ; MynbTunneT), 2,55-2,70 (2H, 
MyribTunneT); 275 (1H, AynneT AynneTOB, J = 
10,3 \a 14,2 Yi\), 2,90 (1H, AynneT Ay^neroB, 
J= 3,9 ki 14,2 V\\)\ 3,70-3,80 (2H, 
MyribTunjieT), 4,32-4,45 (3H, MynbTi/inneT); 
4,54 (2H, cnHrneT); 4,70-4,76 (1H, 
MyribTunneT), 7,07-7,37 (9H, MynbTunneT) 

npkiMep 18 

1 -[(2S,3S)-3-{N 2 -[4-(rnni4nriaMMHO)4)eHOKCMai4e 
™n]-L-acnapan/iHnn} 

-aMMHO-2-rnflpoKcvi-4-ct)eHMn6yTnpMn]-N-TpeT-6y 
TMn-L-nporiMHaMMAa ruApoxnopuA- 

K pacTBOpy 55 Mr (0,085 MMorib) 
1-{(2S.3S)-3-[N 2 

-(4-aMMHo43eHOKCnai4eTnn)-L-acnaparMHMn] 
-aMMHO-2-rnApOKCH-4-4jeHnn6yTMpMfi} 
-N-TpeT-6yTMn-L- nponnHaMMArnAPOXJiopMAa 
(nony^eHHoro TaK, ksk on^caHO b npuMepe 1 7) 
b 1 Mn A^iMeTMjic^opMaMkiAa Ao6aBnflnw 25,5 Mr 
(0,093 MMonb) cno>KHoro cy K141/1 h m m n A03cf> n pa 
TpeT-SyTOKCHKapooHMJirriMi^nHa m 26,0 mkji 

(0,187 MMOflb) TpM3TMJiaMMHa, M CMeCb 

nepeMeLUMBann npn KOMHaTHOM reMnepaType b 
TeMeHne 2 AHePi. no OKOHMaHnn oioro BpeMenki 
peaKi^MOHHy K3 CMecb ocBo6o>KAann ot 
pacTBOpMTen^ nyTeM neperoHKH npn 
noHMKeHHOM AaBnennn, m octstok pa36aBnann 
sTunai^eTaTOM flonyMeHHbiM opraHMMecKMM 
pacTBop npoMbiBann 5%-HbiM (Macca k o6"beMy) 

BOAHbIM paCTBOpOM flMMOHHOPl KUCflOTbl, 

5%-HbiM (Macca k o6~beMy) BOAHbiM pacTBopoM 
rnApoKap6oHaia HaTpi/m n HacbiLAeHHbiM 

BOAHbIM paCTBOpOM XDOpMAa HaTpMfl (B 

yKa3aHHOM nop^A^e), nocne Hero ero 
BbicyujKBani/i HaA 6e3BOAHbiM cyribc^aTOM 
HaTpnw 3aTeM yAananH paciBopnTerib nyTeM 

OTTOHKM npH nOHI/l>KeHHOM AaBneHHW, n 

nonyMeHHbiM ociaroK OMULuani* nocpeACTBOM 
npenapar^BHOM TOHKOcnotfHOtf xpOMaTorpacfwH 
c ncnorib30BaHneM cMecu (7 1 no o&bewy) 
MeTuneHxnopnAa n MeraHona b KanecTBe 
npoflBnsqtounero pacTBopnTenn, nonynuB b 
pe3yribTaTe 22 Mr 1 -[(2S, 

3S)-3-{N 2 -[4-(N-TpeT-6yTOKCMKap6oHnnrnni4nna 
muho) c^eHOKCnai4eTnn] 

-L-acnaparkiHMfi}aMHHO-2-rMApoKCki-4-0eHnn6yT 
Mpkin]-N-TpeT- 6yT^n-L-nporiMHaMMAa b bhas 
6enoro nopoiuKa Becb gtot nopotuoK (22 Mr) 
pacTBopariH b 0,5 mji MeTaHona, n k 
nonyneHHOMy pacTBopy AoGaBrmnw 2 mji 
HeTbipexHopMaribHoro pacTBopa 
xnopoBOAopoAa b A^OKcaHe CMecb 3areM 
nepeMeLUMBariM npi/i KOMHaiHoPi reMnepaiype b 
TeneHne 30 muh no OKOHHanuM aioro BpeMeHi/i 
yAanann pacTBOpurenb nyTeM ottohkm npn 
noHM>KeHHOM AaBneHMH m ocTaTOK CMeLUMBann c 
6eH30A0M H36biT0K xnopoBOAopoAa yAan^nn 
nyTeM a3eoTporiHOM neperoHKn v\ ocTaTOK 
pacTBopanw b BOAe m 3aTeM mo$v\nm\Apo&an\A 
B pe3yribTaTe nonyHMJin 19 Mr yKa3aHHoro b 
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saronoBKe coeAMHeHi/ifl b bmas 6enoro nopoujKa, 
nnaBflLAerocfl npi/i 156-159°C 

3neMeHTHbi^ ananna Ana 
33H 4 5N 7 0 8 HCI . 2,5 H 2 0 (moji M 749,25) 
BbiMUcneHo, %: C 52,90, H 6 86, N 13.09 
HaMAeHO, %: C 52,82; H 6,61, N 12,84 
Macc-cneKTp (m/z): 593, 493, 396, 327, 
256, 228, 166, 120, 108, 70. 

CneKTp MHcfjpaKpacHoro nornouj,eHMfl 
(KBr). v MaKC CM" 1 : 3304, 1669, 1544, 1509. 

CneKTp PAepHoro MarHHTHoro pe30HaHca 
(D 2 0, 270 MTl^), 5 m.a.: 1,10 (9H, cnHrneT); 
1,64-1,98 (3H, MyribTunneT); 2,02-2,16 
{1 H,MynbTMnneT); 2,27-2,58 (3H, MynbTunneT); 
2,71 (1 H, AynneT AynneTOB, J= 3,4 n 14,2 
ru), 3,48-3,67 (2H, MynbTunneT), 3,79 (2H, 
cnHrneT), 4,13-4,30 (2H, MynbTunneT), 
4,35-4.45 (3H, MynbTunneT); 4,49-4,54 (1H, 
6,77-6,85 (2H, 
MynbTunneT), 



MynbTunneT); 
7,20-7,28 (2H, 



MynbTunneT); 
6,95-7,14 (5H, 
MynbTunneT) 

np^Mep 19. 1-[(2S, 3S)-3-{ 

N 2 -[4-(N-BeH3MnoKcnKap6oHnn-N-Me™naMMHO) 
c^eHOKCuaueTun] -L-acnapar^Hun} 
aM^HO-2-r^ApOKCM-4-cfieH^n-6yTMpnn]-N- 
T peT-6yTMn-L-nponnHaMHA. 

Cneayw npoueAype, aHanornHHOM to\a, hto 
onucaHa b npuMepe 14, ho c ncnonb30BaHneM b 
KanecTBe kicxoAHbix MaTepnanoB 70 Mr (0,22 

MMOJlb) 

4-(N-6eH3^noKCMKap6oHnn-N-MeTMnaMMHo)-4:eH 
OKcuyKcycHOM KMcnoTbi (nonyneHHOM TaK, KaK 
onncaHO b nony^eHUM 16) m 100 Mr (0,20 

MMOnb) 

1-[(2S,3S)-3-(L-acnaparMHnnaMMHo)-2-rMApoKCM- 
4-4)eHMn6yTnpnn-N- 

TpeT-rjyTun-L-nponktHaMHArnApoxnopnAa, 
nojiyHnnn 97 mt yKa3aHHoro b 3aronoBKe 
coeAHHeHUP b bma© 6enoro nopoujKa, 
nnaB^Luerocji npn 98-1 00°C. 

3neMeHTHbM aHan^3 a^« 

0 4 0 H5oN 6 09«0,5 H 2 0 (Mon.M 767,86). 

BbNMcneHO, %: C 62,56; H 6,70, N 10,95 

HawfleHO, %, C 62,61; H 6,62; N 10,84 

Macc-cneKTp (m/z): 741 (M + -17), 641, 501, 
411, 314, 256, 228, 171, 155, 120, 91, 70. 

Cneiap nf-ic£paKpacHoro nornou^eHMfl 
(KBr), v MaKC CM" 1 : 3339, 1679, 1511. 

CneKTp ^AepHoro MarHMTHoro pe30HaHca 
(270 M^, CD3OD), 5 m.a: 1,30 (9H, 
cnHrneT), 1,85-2,21 (4H, wynbTkinneT), 
2,52-2,69 (2H, MynbTunneT); 2,75 (1H, AynneT 
AynneTOB, J=10,3 m 14,2 rq); 2,87 (1H, 
AynneT AynneTOB, J= 4,4 v\ 14,2 Vu)\ 3,26 
(3H, cnHrneT); 3,69-3,78 (2H, MynbTunneT); 
4,35-4,44 (3H, MynbTunneT); 4,47-4,52 (2H : 
MynbT/inneT), 4,70-4,77 (2H ; MynbTunneT); 
5,10 (2H, CMHrneT), 6,94^7,00 (2H.' 
MynbTunneT); 7.05-7,35 (12H, MynbTunneT). 

npuMep 20 



[(2S,3S)-3-{N -[4-(MeTnnaMMHO)4>eHOKcnai4eT 



1 

m] 

-L-acnaparMHMn}-aMHH0-2-rnAp0KCM-4-4)eHkin6yT 
MpMnl-N-TpeT-6yTnn-L- nponnHaM^Aa 
rMApoxnopMA 

CneAy^ npoi^eAype, ainanornHHOM tom, hto 
onucaha b npuMepe 17, ho c ncnonb30BaH^eM b 
KanecTBe McxoAHoro MaTepnana 68 Mr (0,090 
MMonb) 1-[(2S, 3S)-3-{ 

N 2 -[4 !N-6eH3nnoKCMKap6oHMn-N-MeTnnaMkiHo/ 
0eHOKcnau,eTnn]-L-acnaparnHnn}aMMHO-2-rnApo 
Kcn-4-ct)eHnn6yTMpnnl-N- 

TpeT-GyTi^n-L-nponnHaMMAa (nony^eHHoro TaK. 



o 

CO 

o 



73 
C 

ho 

o 
o> 

CO 
Ol 

O 



ksk onucaHo b npMMepe 19), nonyMnnn 57 Mr 
yka3aHHoro b 3aronoBKe coefli/iHeHMfi b BUfle 
6neflHoro KpacHo-KopMHHeBoro nopOLuxa, 
nnaBHLLierocfl npn 151-154°C 

OneMeHTHbii^ aHann3 Ana 
C 32H44N6O7HGI .3H 2 0 {Mon m 715,23): 
BbiMncneHO. %: C 53 73: H 7,05: N 11,75. 
HafiAeHO, %: C 53,86, H 6,82, N 11,07. 
Macc-cneKTp (m/z): 624 (M + , 607, 508, 
410. 327, 277, 228, 180, 171, 122, 70 

Cne«Tp MH4)paKpacHoro nornoLn,eHMH 
1 KBr), v MaKC CM" 1 : 3311 1672, 1511 

CneKTp fiflepHoro MamMTHoro pe30HaHca 
(270 Ml~u, C^OD), 6 ma.: 1,31 (9H, 
cMHrneT); 1,88-2,25 (4H, MynbTMnneT); 
2.53-2,94 (4H, MynbTMnneT), 3.04 (3H, 
CMHrneT), 370-379 (2H, MynbTMnneT), 
4 33-4.46 (3H MynbTMnneT). 4,53-4.59 (2H, 
4,70-4,77 (2H 
, MyribTunneT), 



MyribTkinneT), 
7,40-7,48 (2H, 



MVfibTunneT), 
7,07-7,30 (7H 
MyribTunneT). 
npuMep 21 . 

1 -[(2S,3S)-3-{N 2 -[4'(N,N-flMMeTMnaMMHO)c|DeHOK 
cnaneTnn]-L- 

acnaparnHMn}aMMHO-2-rMflpoKcn-4-4)eHMri6yTMp 
Hn]-N-TpeT-6y™n-L-nponnHaMHfl. 

K pacTBOpy 30 Mr (0,13 MMorib) 
3Tnn-4-(N,N-AMMeTnnaMMHo)-4)eHOKCMai4eTaTa 
(nonyMeHHoro raK, KaK onucaHO b nonyneHMH 
18) b 1 Mfi MeiaHona AOoasnanM 0,15 mji 
oflHOHOpMaribHoro BOflHoro pacTBopa 
ruflpoKCMAa nnTMfl, m cMecb nepeMeiunBartM npn 
KOMH3THOM TeMnepaType b TeneHMe 1 h. [lo 
OKOHnaHMk! GToro BpeMeHM yAananM 
pacTBOpMTenb nyieM ottohkm npi/i noHH>KeHHOM 
AaBneHMH, nonyneHHbiM ocTaroK CMeuJUBann c 
6eH3onoM m CMecb o6e3BO>KHBanM nyieM 
a3eorponHOM neperoHKM. 3ry onepai4Mfo 
noBTopanM eu^e pa3, nocne nero ociaTOK 
BbicyujuBann b BaKyyMe b Te^eHne 2 m h b 
pe3ynbTaTe nonyHkinn 26 Mr 

4-(N ,N-flMMeTnnaMHHO)(t)eHOKcnai4eTaTa jimtmfi. 

3aTeM noBTopanM npoueflypy, aHanon/NHyfo 
tom, hto onucaHa b npMMepe 14, ho c 
ncnorib30BaHneM Bcetf stom conn nMTMfl n 60 Mr 

(0,12 MMOJIb) 

1-[(2S,3S)-3-(L-acnaparnHMnaMMHO)-2-rnflpoKcn- 
4-cf)eHMn6yrnpMJi] 

-N-TpeT-SyTuri-L-npojinHaMMflrnApoxnopMAa b 
KaMecTBe ncxoAHbix MaTepnanoB, m b 
pe3yribTaTe nonynnrn 40 Mr yKa3aHHoro b 
3aronoBKe coeAMneHMfl b bhas 
rjneAHO-KpacHOBaToro oenoro nopowKa, 
nnaBHinerocfl npM 102-104°C 

SneMeHTHbiw aHariM3 a^^ 
33H46N6O 7 .0,5H 2 O (Mon. m. 638,75). 

BbiMHcneHO,% C 61,19, H 7,31, N 12,98. 

HaftAeHO.%: C 61.37; H 7,24 N 12,83. 

Macc-cneKTp (m/z): 638 (M + ) ; 621, 522, 
424. 291, 256, 228, 171, 136, 120, 70. 

CneKTp MHCppaKpacHoro nornoLneHHfl 



. CM 



3333, 1672, 1514 



'' KBr ) ; v MaKC v 

CneKTp nflepHoro Marm/iTHoro pe30HaHca 
i.270 Ml> C3 3 OD), f> M.fl.. 1,31 (9H, 
CMHrneT): 1,86-2.24 (4H, MynbTMnneT); 
2 55-2 93 (10H, MynbTMnneT), 3,69-3,77 (2H, 
MvnbTMnneT), 4,32-4,45 (5H MynbTMnneT), 
4,69-4,76 (1H, MynbTMnneT); 6,77-6,93 (4H, 
MynbTunneT), 7,06-7.29 (5H, MynbTMnneT) 

np^Mep 22 1-{ [2S3S)-3-[N 2 -(TpeT- 
ByTOKCMKap6oHMncapK03Mn)-N-MeTnnaMMHo] 
cpeHOKcuai^eTMn} -L-acnaparnHnn] 
aMMHO-2-rMApOKCM-4-r4)eHMn6yTMpMn} 



20 



30 



35 



40 



45 



50 



60 



-N-TpeT-6yTMn-L-nponnHaMMA. 

Cneflyp npou^Aype, aHanornHHOM tow, hto 
onucaHa b npMMepe 14, ho c ncnonb30BaHneM b 
KanecTBe mcxoahwx MaTepnanoB 120 Mr (0,34 

MMOnb) 

4-[N-(TpeT-6yTOKCMKap6oHnncapK03Mn)-N-MeTMn] 
-aMUHoqbeHOKCMyKcycHOM KncnoTbi (nonyneHHOiM 
T3K, KaK onncaHO b nonyneHMM 19) m 154 Mr 
(0,31 MMonb) 

1-[(2S,3S)-3-(L-acnaparnHnnaMMH0)-2-rMAP0KCM- 
4-c£>eHnn6'yTi/ipwnl -N- 

TpeT-6yTnn-L-nponnnMHaMMArnApoxnopMAa, 
nonyHMnki 130 Mr yKa3aHHoro b 3aronoBKe 
coeAMHeHMfl b bha© Senoro nopoujKa, 
nnaBRLi^erocw npn 1 1 7-1 20°C 

OneMeHTHbii^ ananns Ana 

C40H57N7O10. 0 ; 5H 2 O (Mon m. 804,92) 

BbiHHcneHO,%: C 59,68; H 7,26; N 12,18 

HaMAeHO,% C 59,98; H 7,46; N 11,81. 

Macc-cneKTp (m/z') 679 (M + - 116), 624, 
607, 578, 481, 428, 410, 350, 70 (ocHOBaHne). 

CneKTp MHQbpaKpacHoro norno^eHM^ 
(KBr), v MaKC cm" 1 3336, 1678, 1510, 1391, 
1245, 1153 

CneKTp ^AepHoro MarHMTHoro peaoHaHca 
(CDCI3, 270 UV\\) 5 M.A-: 1,31 (9H, 
CMHrneT), 1,44 (9H. CMHrneT); 1,92-2,35 (4H, 
MynbTMnneT), 2,52-2,80 (4H, MynbTunneT); 
2,88 (3H, CMHrneT); 3,23 (3H, 
CMHrneT), 3, 62-3,72 (4H, MynbTMnneT), 4,07 
(1H, TpMnneT); 4,44 (5H, lumpokmm CMHrneT); 
4,73 (2H, lumpokmm cnHrneT), 5,57 (1 H, 
lumpokmm CMHrneT); 6,09 (1H, lumpokum 
CMHrneT), 6,47 (1H, lumpokmm CMHrneT); 
6,95-7,00 (2H, MynbTMnneT); 7,12-7,23 (6H, 
MynbTMnneT); 7,45-7,52 (1H, MynbTMnneT). 

llpMMep 23 

1 -[(2S,3S)-3-{N 2 -[4-(N-CapK03Mn-N-MeTMnaMMH 
0) cjDeHOKCMai^eTMn] -L-acnaparMHMn} 
aMMH0-2-rMAP0KCM-4-4)eHMn6yTMpMn]-N- 
TpeT-6yTnn-L-npon^HaMMAa TMApoxnopMA- 

CneAy^ npoi^eAype, aHanorMHHOM tom, hto 
onMcaHa b npMMepe 1 8, ho c Mcnonb30BaHneM 
100 Mr (0,13 MMonb) 1 -{(2S.3S)-3-[N 2 -{4-[N- 
(TpeT-6yTOKCMKap6oH/incapK03Mn)-N-MeTMnaMMH 
o/c^eHOKCMai^eTMn} -L- 

acnaparnHMn]aMMHo-2-rnApOKCM-4-ct)eHMn6yTnp 
Mn] -N-TpeT-6yTMn-L- nponMHaMMAa 

(nonyneHHoro TaK, KaK onwcaHO b npMMepe 22), 
yAanMB TpeT-6yTOKCMKap6oHMnbHOM rpynnbi 
aHanorMHHo TOMy, KaK onMcaHO b nepBOM MacTM 
npMMepa 1, m 3aTeM nMO0MnM3MposaB npoAyKT, 
nonyMMnM 70 Mr yKa3aHHoro b 3aronoBKe 
coeflMHeHM^ b BMfle 6enoro noponiKa, 
nnaBflmerocfi npn 138-147°C. 

3neMeHTHbM aHanM3 a^i^ 

C 35H49N7O8HCI . 3,51-120 (Mon. m. 795,32). 

BbiHHcneHO,% C 52,85; H 7.22; N 12,33 

HaMASHO, % C 52,84; H 7,03; N 12,18. 

npMMep 24 

1 -{(2S,3S)-3-[N 2 -{4-[N-(TpeT-ByTOKCMKap6oHMnr 
nML^nn)-N-MeTMn]- aMMHocjDeHOKCMaL^erMn} 
-L-acnaparMHun] 

3MMHo-2-rMApoKCM-4-4::eHMn6yTMpMn} -N- 
ToeT-6yTnn-L-nponMHaMMA 

CneAys^ npoueAVP^. aHanorMHHOM tom, hto 
onMcaHa b npMMepe 14, ho c Mcnonb30BaHMeM b 
KanecTBe hcxoahux MaTepManos 90 Mr (0,27 

MMOnb) 

4-[N-(TpeT-r3yTOKCMKaprjoHMnrnMU,Mn)'N-MeTMn] - 
aMMHoc^eHOKcuy KcycHOM KMcnoTbi (nonyneHHoro 
TaK. KaK onMcaHO b nonyneHMM 20) m 125 Mr 
(0.25 MMonb) 
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1-[(2S,3S)-3-(L-acnaparnHnnaMMHo)-2-rMflpoKCM- 
4-43eHMJi6yTHpnn] -N- 
TpeT-6yTMJi-L-npojiMHaMHflrnflpoxJiopn ( aa. 
nonyMnrtu 100 Mr yKa3aHHoro b 3aronoBKe 
C08flHHeHHFt b bmas 6enoro nopoujKa 
nnaBPLi^erocsR npn 118-123°C 

3neMeHTHbiM aHann3 atih 

39H55N 7 O 10 » H 2 0 (moh. m. 799 90) 

BbiHMCiieHO,% C 58,56, H 7,31, N 12,26 

HaMfleHO.%: C 58,15 H 7,08, N 12,14. 

Macc-cneKTp (m/z): 680 (M + - 100), 664, 
624, 607, 584, 507, 444, 434, 378, 327, 70 
(ocHOBaHne) 

CneKTp MHC^paKpacHoro nornou^eHkiw 
( KBr ), v MaKC cm" 1 3336, 1668, 1509, 1454, 
1393, 1247 

CneKTp HAepHoro MarnnTHoro pe30HaHca 
(CDCI 3> 270 MOO, fi m.A-: 1.30 (9H, 
CMHrneT); 1,39 (9H, CMHrneT), 1,87-2,04 (2H, 
MynbTunneT), 2,12-2,18 (1H, MynbTi/inneT), 
2 31-2,38 (1 H, MyribTMnneT); 2,45-2.52 (1H, 
My/ibTMnneT), 2,67-2,82 (3H, MyribTunneT), 
3,25 (3H, CMHrneT); 3,56-3,64 (2H, 
MyribTunneT), 3,66-3,68 (2H, MynbinnneT), 
4,03-4,06 (1H, My/ibTMnneT),4 ,45-4,50 (5H, 
MyjibTunneT); 4,69-4,75 (2H, My/ibTunneT); 
5,47 (1H, LUMpOK^i^ CMHrneT); 5,65 (1H, 
LunpOKUti cnHrneT), 6,23 (1H, ljjmpokum 
GHHrneT); 6,51 (1H, ujmpokmm CMHrneT); 6,95 
(2H. Ay6neT, J = 9 24 ^); 7,12-7,28 (6H, 
MyjibTunneT), 7,43-7,45 (1H, MyribTunneT). 

npMMep 25. 

1 -[(2S,3S)-3-{N 2 -[4-(N-rnML^n-N-Me™naM*Ho) 
ct3eHOKcnai4eTMn]-L-acnaparMHMn} 
aMHHO'2-rnApOKCM-4-4)eHMri6yTHpnn] -N- 
TpeT-6yTkin-L-nponnHaMMAa rwApoxnopuA 

noBTopariM npoqeAypy, aHanorMHHyK) tow, 
hto onucaHa b npuMepe 18, 3a wcKnKNeHneM 
Toro, hto b KanecTBe wcxoAHoro MaTepnana 
McnojibaoBann 70 Mr (0,09 MMonb) 
1-{(2S.3S)-3-[N 2 -{4-[N-(TpeT- 
SyTOKCM Kap6oHnnrnnunn)-N-MeTnn]aMHHo4)eHOK 
wai\emn} -L-acnaparnHun] 
aMMHo-2-rnflpOKCH-4-c{)eHMn6yTkipMn}--N-TpeT-6y 
TMfi-L-nponnHaMMAa (nonyneHHoro TaK, KaK 
onucaHO b npuMepe 24) v\ hto yAannnn 
TpeT-6yTOKCMKap6oHHJibHyK) rpynny TaK, KaK 
onucaHO b npuMepe 1(a), nocne nero n poAy kt 
nnoqtinnM3MpoBann, nonynMB b pe3yribTaTe 64 
Mr yKa3aHHoro b 3aronoBKe coeAHHeHH* b bma© 
TMrpocKonMHecKoro 6enoro nopoujKa. 

Macc-cnetap (m/z): 664 (M*-17). 

3neMeHTHbiM aHanw3 a^* 
C 3 4 H47N 7 O a HCI *4,5H 2 0 (Mon. m. 799,31). 

BbiHucneHO % C 51,09: H 7,19; N 12,27. 

HaMAeHO,%' C 50,87; H 6,86, N 11,83 

HpuMep 26. (4S)-1 -[(2S,3S)-{3-[N 2 -(4- 
BeH3MfiOKCMKap6oHMnaMHHO(t)eHOKCn)-aL4eTnn-L- 
acnaparMHun] aMMHO-2-rnApoKcn- 
4-ct)eHnn6yTMpnn} 

-4-xnop-N-TpeT-6yTnn-L-nponnHaMkiA 

Cnefly^ npoi^eAypa aHanorMHHOM tow, hto 
oni/icana b npi/iMepe 14, ho c ncnonb30BaH/ieM 
115 Mr (0,38 MMorib) 

4-(N-6eH3nnoKcnKap6oHHJi)aMMHocj:eHOKCMyKcyc 
hom KucnoTbi (nonyneHHo^ TaK. KaK onucaho b 
nonyneHnn 15) ki 159 Mr (0,32 MMorib) 
(4S)-1-[(2S, 

3S)-3-L-acnaparnHtinaMHHo-2-rnApoKCM-4-0eHM 
;i6yTMpnji]-4- 

xnop-N-TpeT-6yTnn-L-nponnHaMHArMApoxropnA 
a. nonynnnn 160 Mr y«a3aHHoro b aaronoBKe 
coeAMHeHMa, nnaBamerocfl npn 113-115 °C. 
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MyrtbTunneT), 
(4S)-1-{(2S, 



3rieMeHTHbiM aHann3 aaa 

C 39H47N7O9CI . 0.5H 2 O (Mon m 788,28) 

BbNncneHO,%: C 59.42; H 6.14, N 10,68. 

Ha*AeHo,% C 59,61; H 6,17; N 10,52 

Macc-cneKTp (m/z): 627, 591. 518, 491, 
422, 397. 300, 262, 243, 205, 120, 108, 91, 
79, 58 

CneKTp MH4)paKpacHoro nornoiAeHMfl 
(KBr), v MaKC CM _1 : 3321, 1668, 1512. 

CneKTp ^AepHoro MamnTHoro pe30HaHca 
(270 MTu,, CD3OD), 5 ma: 1,30 (9H, 
cnHrneT); 2,04-2,18 (1H, MyribTunneT); 
2,51-2 97 (5H, MynbTunneT); 3,64-3,78 (1H, 
wynbTunneT); 4,18-4,48 (2H, MyjibTunneT), 

4.66- 4,67 (1H, MynbTMnneT); 5,16 (2H, 
c^HrneT), 6,86-6,95 (2H, 
7 07-7,42 (12H, MynbTunneT); 

flpuMep 27 
3S)-3-[N 2 -(4-AMWHO(£eHOKCMai4eTMn)-L-acnapar 
uni/m] -aMMHO-2- rnApoKcn-4-(4)eHnn6yTMpnn} 
-4-xjiop-N-TpeT-6yTnn-L-nponnHaMMAa 
ruApoxnopMA 

CneAya npoL^eAype, aHanorwHHOM toPi, hto 
onucaHa b npuMepe 17, ho c ncnoribsoBaHMeM 
100 Mr (0,23 MMO/ib) (4S)-1-[2S,3S)-{3-[N 2 - 
(4-6eH3nnoKCHKap6oHMJiaMMHO(|)eHOKCM)aueTMA- 
L-acnaparnHun] -aMMHO- 

2-rnApoKCM-4-ci)eHMn6yTnpMr}-4-xnop-N-TpeT-6y 
Tnji-L-nporiMHaMHAa (nonyneHHoro T3K, KaK 
onMcaHO b npuMepe 26), nonyntinn 71 Mr 
yKa3aHHoro b 3aronoBKe coeAMHeHMH b BMAe 
KpacHO-KopuHHeBoro nopoujKa, nnaBHinerocfl 
npw ^57-160°C. 

3neMeHTHbifi aHanns pnn 
C 31 H4 1 N 6 07CI.3 1 5H20.HCI (moji.m. 744. 66). 

BbNncneHO,%: C 50,00; H 6,53; N 11,29 

HaMAeHO,% C 49.70; H 6,29; N 11,28. 

Macc-cneKTp (m/z): 644 (M + ) t 627, 591, 
491, 396, 263, 205, 166, 108, 91, 68, 44. 

CneKTp HHCppaKpacHoro nornomeHHH 
(KBr) v MaKC CM" 1 : 3327, 1665, 1534, 1509. 

CneKTp HAepHoro MarHMTHoro peaoHaHca 
(270 M^ t CD3OD), 8 ma: 1,31 (9H, 
CMHrneT), 2,05-2,18 (1H, MynbTkinneT), 
2,53-3,01 (5H, MynbTunneT), 3,70^3,78 (1H, 
MynbTunneT), 4,21-4,58 (1 H, MynbTunneT), 

4.67- 4,78 (1H, MynbTMnneT); 7,05-7,15 (2H, 
MynbTunneT); 7,20-7,35 (7H, MynbTMnneT). 

npuMep 28 (1S, 4S)-5-[(2S, 

3S)-3-/N-BeH3nnoKCMKap6oHMn-3-L4naH-L-anaHM 
h )-aM \a ho-2 - r^ApOKCM -4 - 

OeHnn6yTMpkin]-2 l 5-o<a3o6MMHKno[2 2.1]-renTaH 

-3-OH 

CneAyfi npoi4eAype, ananorMHHOM tom, hto 
onucaHa b npMMepe 1, hoc Mcnonb30BaHMeM 
42,5 Mr (0,1 MMonb) (2S, 

3S)-3-(N-6eH3MnoKCMKap6oHMn-3-L;naH-L-anaHM 
n/aMMHO-2-rnApOKCM-4-c£eHMnMacnflHOM 

KMCnOTbl M 21,3 MT 

(1 S,4S)-5-TpeT-6yTOKCMKap6oHnn-2,5-OKca3o6nb; 
MKno [2 2 1]renTaH-3-OHa (nonyneHHoro TaK, 
KaK on^caHO b nonyneHMM 9), nonynnnn 26 Mr 
VKa3aHHoro b 3aronoBKe coeAHHeHu^ b bma^ 
t)ecu,BeTHoro nopoLJKa : nnaB^iAeroca npn 
105-1 10°C. 

SneMeHTHbm ananns ixnn 

C 27H28N4O7.I/2H2O (won m . 529,56) 

BbmncneHo %: C 61.24, H 5 52, N 10,58 
HartAeHO.% C 61 55 ; H 5,72; N 10,31 
npMMep 29 1-{(2S ; 

3S)-3-[N 2 -(4-MeTOKcn6eH3nnoKCHKap6oHMn)-L-a 
cnaparMHnn]-aMMHo-2- 
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rnflpOKCki-4-0eHnnCyTnpnn}-N-TpeT-6yTnn-L-npo 

K pacTBOpy 150 Mr (0 30 MMonb) 
(2S.3S)-3-L-acnaparnHHjiaMMHO-2- 
rMflpOKCH-4-c{)eHMn6yTnpnn-N-TpeT-6yTMri-L-npo 
nnHaMM/nrnflpoxnopufla b 2 win 
fluweTMnc^opMaMMfla AoGasnanM c 
oxna>KfleHMeM bo nbfly 67 Mr (0.33 MMonb) 
4-MeTOKCki6eH3MnoKCkiKap6oHMna3HAa m 92 mkji 
(0,66 MMonb) Tpn3TnnaMHHa ; m nonyMeHHywD 
CMecb nepeMetunBann npn 4°C b TeMeHkie 14 
m. no OKOHnaHMH 3Toro BpeweHM peaKi^noHHyio 
ciwecb KOHLteHrpupoBanM nyTeM BbinapuBannfl 
npn noHnxeHHOM flaBneHnn ; n KOHi^eHTpaT 
CMeujUBariM c 10%-HbiM, Macca/o6"beM, boahwm 
pacTBOpOM ruApOKap^OHaTa HaTpup, nocne nero 
CMecb 3KCTparMpoBann 3TMnaueTaTOM. OKCTpaKT 
npoMbiBann HacbiLneHHbiM boahwm pacTBopoM 
xnopMAa HaTpMS m BbicyLUMBann HaA 6e3BOflHbiM 
cyjib4>aTOM Harpkiq 3aTeM yAananw 
pacTBopnTenb nyTeM ottohkm npM noHwxeHHOM 
AaBfieHnn, n ocTaroK OHkimanM nocpeACTBOM 
npenapaTMBHOM tohkocjiomhom xpoMaTorpacpMM 
c ncnonb30BaHMeM ciuecn (10:1 no o6"beMy) 
MeTMJieHXJiopMAa n MeraHona b KanecTBe 
npoqBfiPK)LAero pacTBOpwTena, nonyMHB b 
pe3ynbTaTe 105 Mr yKa3aHHoro b saronoBKe 
coeA^HeHUH b BUfle OecLjBeTHoro nopowKa, 
nnaBflmerocfi npM 95-97°C 

3neMeHTHbiPi aHariM3 atih 

C 32H43N 5 O 8 -0,5 H 2 0 (moji.m. 634,71) 

BbiHncneHO,%: C 60 : 55, H 6,99; N 11,03 

Ha^AeHO,%: C 60,33: H 7,00, N 10,86 

Macc-cneKTp (m/z): 

608 (M + -17), 564, 487, 444, 387, 344, 
327 : 290, 228, 171, 121, 91, 70 

CneKTp i/iH($paKpacHoro M3ny4eHMfl 



cm' 1 : 3331, 1671, 1516. 



pe30HaHca 
1,30 (9H, 



(KBr), v MaKC . 

CneKTp ^Aepnoro MarHi/iTHoro 
(CDCI 3 , 270 MTliJ, 5 ma.: 
CMHrneT); 1,82-2,32 (4H, MynbTMnneT), 
2,50-2,81 (4H, MynbTunneT); 3,57-3,66 (2H, 
MyribTunneT); 379 (3H, CMHrneT), 4,35-4,59 
(4H, MynbTunneT), 5,01 (2H, CMHrneT); 5,63 
(1H, iiiMpOKUM cnHrneT); 6,09 (1H, wnpoKut* 
CMHrneT); 6,19 (1 H, LiMpOKi/irt Ay6neT) J=7,3 
Tn); 6,57 (1H, CMHrneT), 6,87 (2H, Ay6neT, 
J=8,6 ri^); 7,10-7,30 (8H, MynbTunneT), 7,50 
(1H, LUnpOKMM Ay^neT, J=7,9 fu,). 

npMMep 30. 1-[(2S, 

3S)-3-{N 2 -[4-(N-BpoMa^™n-N-MeTi/inaMi/iHo)c£ 
eHOKcn]-ai4eTnn-L- 

acnaparnHnn}aMMHO-2-rnflpoKcn-4-4)eHMn6yTnp 
Mn]-N-TpeT-6yTMn-L-nponkinaMHA 

K pacTBopy 3,0 r (4,5 MMonb) 1-[(2S, 
3S)-3-{N 2 -[4-(MeTnnaMHHO)43eHOKCMaL;eTMn] 
-L-acnaparnHnn}-aM^HO-2- 
rnAP0KCH-4-ciDeHMrt6yTnpMJi1 
-N-TpeT-6yTnn-L-nponnHaMMArnApoxnopi4Aa 
(nonyneHHoro TaK, KaK onMcaHo b npi/iMepe 20) 
b 10 Mn AHM^Tunc^opMaMHAa Ao6aBn?inM c 
oxna>KAeHneM bo nbAy 0,59 Mn (7,2 MMonb) 
6poMaL^eTnnxnopnAa m 1,6 Mn (11,7 MMonb) 
rpi/t3Ti/tnaMHHa 1/1 nonyneHHyK) CMecb 
nepeMeujueann b TeneHMe 1 aha no okohh3hmm 
GToro BpeMeHki peaKquoHHy^ CMecb 
HeMTpann30Bann nyTeM Ao6aBneHMa 

OAHOHOpManbHOM BOAHOM XnopMCTOBOAOpOAHOM 

KMcnoTbi. 3aTeM ee KOHL^eHTpupoBann nyTeM 
BbinapuBaHU^ npn noHMweHHOM A^sneHMM, u 
KOHi^eHTpaT pa36aBn?inki sTMnaueTaTOM. 
nonyneHHbiki pa36aBneHHbiM pacTBOp 
npoMbtBann 1 h boahom xnopucTOBOAOpOAHOM 

KUCnOTOM, 5%-HblM (MaCCa K OfTbeMy) BOAHbIM 
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pacTBopoM rnApOKap6oHaTa HaTpMH n 
HacbiLneHHbiM BOAHbiM pacTBopoM xnopufla 
HaTpnq (b yKa3aHHOM nopHAKe) 3aTeM ero 
BbicyujUBann HaA 6e3BOAHbiM cynbcpaTOM 
HaTpufl. YAans^nki pacTBopi/rrenb nyTeM ottohkh 
npM noHH>KeHHOM AaBneHUH, m octstok OMMLnann 
nocpeACTBOM kojiohohhom xpoMaiorpac^nn c 
ncnonb30BaHneM CMecu (1:15 no oG^beMy) 
MeTaHona n MeTkineHxriopMAa b KanecTBe 
3nK)eHTa, nonynMB b pe3ynbTaTe 2,3 r 
yKasaHHoro b 3aronoBKe coeAnneHMFi b bma© 
6ecL^BeTHoro nopoLUKa : nnaBALAerocp npn 
1 16-122°C. 

3neMeHTHbiPi aHanns A^fl C 34H 4 5N 6 0 8 Br 
(moji.m. 745,65): 

BbwucneHO %: C 54,77; H 6,08: N 1 1 : 27; Br 
10,70. 

HaMAeno, %: C 54,95; H 6,30; N 11,80, Br 
10,85. Macc-cneKTp (m/z) 717 (WT-28), 665, 
607, 534, 468, 438, 387, 335, 70 (ocHoeaHne) 

Cneicrp MHcf)paKpacHoro nornomeHMP 



(KBr), 



, CM 



3332, 1671, 1510, 1454. 



CneKTp ^A^pHoro MarHMTHoro pesoHaHca 
(CDCI 3 , 270 MTl^), 5 ma.: 1,30-1,32 (9H, 
MynbTunneT), 1,88-2,05 (2H, MynbTunneT), 
2,14-2,21 (1 H, MynbTunneT), 2,30-2,38 (1H, 
MynbTunneT); 2,55 (1H, AyoneT AySneTOB, 
J=6,5 m 15,2 ru); 2,72-2,82 (3H, 
MynbTunneT); 3,28 (3H, cnHrneT); 3,67 (2H, 
TpunneT, J=6,6 ri_(), 3,83 (2H, cnHrneT), 
3,98-4,07 (1H, MynbTMnneT), 4,42-4,48 (5H, 
MynbTunneT); 4,72-4,78 (1 H, MynbTunneT), 
5,42 (1 H, LiiHpOKfitf cnHrneT); 5,95 (1 H, 
ujkipoKMM CMHrneT), 5,44 (1H, ljjupokum 
CMHrneT), 6,99 (2H : Ay6neT, J=9,2 TlO, 
7,13-7,24 (7H, MynbTunneT); 7,42 (1H, 
Ay6neT, J = 7,9 Y\i)\ 8,15 (1H, Ay^neT, J=7,2 ru). 

npMMep 31 

1-{(2S,3S)-3-[N 2 -(3-AMMH0C^eH0Kcn)aueTMn-L- 
acnaparnHnn]aMMHO-2-rMAPOKCM-4-ct)eHMn6yTnp 
Mn}-N-TpeT-6yTMn-L- nponMHaMMA 

CneAy^ npoueAype, aHanorMMHOM tom, hto 
onucaHa b npMMepe 17, ho c Mcnonb30BaHMeM 
0,28 r (0,38 MMonb) 1 -{(2S,3S)-3[N 2 -(3- 
6eH3MnoKCMKap6oHMnaMHHOcf)eHOKCn)ai4eTMn-L- 
acnaparnHnn]-aMHHO-2- 

rnApoKCM-4-cpeHnn6yTMpMn}-N-TpeT-6yTnn-L-npo 
ni/iHaMMAa (nonyMeHHoro TaK, KaK oni/icaHO b 
npuMepe 33), nonynnnn 0,17 r yKa3aHH0ro b 
3aronoBKe coeAHHeHMH b BMAe 6eci4BeTHoro 
nopoujKa, nnaBflLneroca npM 1 08-11 4°C. 

SneMeHTHbiM aHanns aha C 31 H4 2 N 6 07 * 
(Mon. m. 628,71). 

BbNHcneHO ; %: C 59,21; H 7,05, N 13,37 

Ha*AeHO,%: C 59,37; H 6,99; N 13,41. 

Macc-cneiap (m/z); 611 (M + ), 594, 
396, 70 (ocHOBaHkie). 

CneKTp HHCfcpaKpacHoro nornomeHMH 
(KBr), v MaKC cm" 1 : 3352. 1668, 1524. 1495, 
1455, 1189, 1151 

CneKTp ^AepHoro MarnkiTHoro pe30HaHca 
(CD3OD, 270 Mi~u), s M A 1,31, 1,33 
(BMecTe (9H, Ka>KAbiM curneT); 1,89-2,20 (4H, 
MynbTnnneT) : 2,61-2,93 (4H, MynbTunneT); 
3,73-3,77 (2H, MynbTMnneT), 4,36-4,46 (3H, 
MynbTunneT): 4,54 (2H, CMHrneT), 4,70-4,78 
(4H, MynbTMnneT); 6,86-6,92 (2H, 
MynbTMnneT); 7.10-7,39 (7H, MynbTMnneT). 

npMMep 32 1-{ 

(2S.3S)-3-fN 2 -{4-fN-(N.N- r 4^MeTMnaMMHoai4eTMn 
) -N-MeTMnaMMHo] 4>eHOKcn} 

au,eTnn-L-acnaparMHMJi] aMMHo-2-ri/iAPOKcn-4- 
0beHMn6yTnpMn} -N-TpeT-6yTnn-L-nponMHaMMA- 
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Cneflyq npoi^eAype, aHanorMMHOM tom, hto 
onucaHa b npMMepe 38 ; ho c wcnonb30BaHnew 
100 Mr (0,13 MMOJib) 

1 -[(2S,3S)-3-{N 2 -[4-(N-6poMaueTnn-N-MeTMJiaM 
MHo)4)eHOKcn] ai^eTun-L- acnaparnHun} 
-aMkiHO-2-rnflpOKCH-4-4)eHkijn6yTMpiin] 
-N-ToeTT-6yrnn-L- 

acnap^rnHnn}aMMHO-2-rnApoKCM-4ct)eHnri6ypMTM 
n]-N-TpeT-6yTHJi-L-nponnHaMHfla (nonyMeHHoro 
T3K KaK onucaHo b npniwepe 30) n 0,12 Mn 
(1,3 MMOJib) A^MeTunaMi/iHa, nonyMkinn 90 r 
yKaaaHHoro b 3aroncBKe coeflMH6HHFi b BUfle 
oeci^BeTHoro nopoiUKa, nnaBHmerocsi npn 
129-135°C 

SreivieHTHbitf aHanM3 ppn 

C36H 5 iN 7 0 8 .5/2H 2 0 (Mon m. 754,864). 

BbiHHCiieHO,% C 57,28, H 7,48 N 12,99 

HaflfleHO,%: C 57,31; H 7,31, N 13,31. 

npniwep 33 1-{(2S,3S)-3-[N 2 -(3- 

BeH3MJioKCHKap6oHnnaMHHOcjDeHOKCM)au 1 eTnn-L- 
acnaparnHnn]aMHHO-2-rnApOKCM- 
4-c^eHnn6yTwpktji}-N-TpeT-6yTnri-L-nponMHaMMA 

Cneflyfl npoi^eAype, aHanorMMHOM tom, mto 
on^caHa b npMMepe 14, ho c ncnonbsoBaHneM 
0,45 r (0,91 MMorib) 

1- [(2S,3S)-3-L-acnaparnHnnaMHHo- 

2- rnApOKCM-4-4)eHMn6yTMpnn] 
-N-TpeT-6yTmi-L-npo-nMHaMMArnApoxnopMfla n 
0 ; 30 r (1,00 MMOJib) 

3- 6eH3H/lOKCMKap60HMJiaMMHOCtieHOKCHyKCyCH0M 

KMcnoTbi, nonyHMJin 0,34 r yKa3aHHoro b 
3aronoBKe coeAMHeHi/m b bma© Geci^BeTHoro 
nopoiUKa, nnaBqineroca npn 107-1 17°C. 

3neMeHTHbiPi aHariM3 atiji 
C3 9 H 4a N 6 09. 1/2H 2 Q (moii. m. 753,83) 

BbNncneHO.%: C 62,13; H 6,55; N 11,15. 

HaMAeHO,%; C 62,21, H 6,65, N 10,92. 

Macc-cneiap (m/z); 593 (N/T - 151), 575, 
520 ; 493, 476, 428, 396. 70 (ocHOBaHne). 

CneKTp MHcppaKpacHoro nornomeHMfl 
(KBr), v MaKC CM" 1 . 3320, 1671, 1609, 1538, 1223. 

CneKTp fiAepHoro MarHMTHoro pe30HaHca 
(3DCI 3 , 270 Ml^), 5 m.a.: 1,27 (9H 
CMHrneT); 1,84-1,99 (2H, MynbTMnneT) 
2.04-2,32 (2H, MynbTMnneT); 2.56 (1H 
AySneT, AY^neTOB, J = 6,6 v\ 14,5 
2,69-2,77 (3H, MynbTMnneT), 3,60-3,68 (2H 
MynbTunneT), 4,18-4,27 (1H, MynbTMnneT) 
4,44 (5H, cnHrneTonoAoGHbiM); 4 68-4,78 (1H 
MynbTunneT); 5,18 (2H, CMHrneT); 5,68 (1H 
LunpoKMM CMHrneT); 6,13 (1H. tui/ipoKUM 
CMHrneT); 6,47-6,50 (1H, MynbTMnneT); 
6,58-6,61 (1H, MynbTMnner), 7,07-7,24 (8H, 
MynbTMnneT); 7,34-7,38 (5H. MynbTMnneT); 
7,47-7,50 (1H, MynbTMnneT). 

flpMMep 34 1-{(2S,3S)-3-[N 2 -(2- 

BeH3nnoKCMKap6oHnnaMMHOct)eHOKCM)aueTMn-L- 
acnaparMHMn]aMMH0-2-rMAP0KCM- 

4- c^eHMn6yTMpMn}-N-TpeT-6yTMn-L-nponMHaMMA. 

Cneflya npou,eAype : aHanorMMHOM tom, mto 
onMcaHa b npMMepe 14. ho c Mcnonb30BaHMeM 
0.45 r (0,91 Mivtonb) 

1- [(2S,3S)-3-L-acnaparMHnnaMHHO-2-rMAPOKCn-4 
-4)eHMn6yTMpMn]-N-TpeT- 

6yTnn-L-nponMHaMMA r ^ApoxnopMAa m 0,30 r 
(1 ,00 MMonb) 

2- 6eH3nnoKcnKap6oHMnaMMHO0eHOKCMyKcycHOM 
KucnoTbi , nonyMkinn 0,42 r yKa3aHHoro b 
3aronoBKe coeAMHennH b bmas 6ecu,BeTHoro 
nopoujKa, nnaBflLAerocfl npM 100-1 05°C 

3neMeHTHbiM aHanMS a^ 

C 39H 48 N 6 0 9 • 2/3H 2 0 {Mon m 756.83) 

BbNucneHo % C 61,89. H 6.57 N 11,11. 
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HaMAeHO,% C 61,95, H 6,49; N 11,25 
npMMep 35 1-{ (2S, 

3S)-3-[N 2 -(2-AMMHOcfeHOKCM)aL^eTMn)-L- 

acnaparnHMn] 

aMMHo-2-rMApoKCM-4-cf:eHMn6yTMpMn}-N-TpeT-6y 
Tun-L- nponMHaMMA 

CneAy^ npoi4eAype aHanorMMHOM tom, mto 
onucaHa b npMMepe 17, ho c Mcnonb30BaHneM 
0,25 r (0,34 MMonb) 1-{(2S,3S)-3-[N 2 -(2- 
6eH3MnoKCk!KapGoHnnaMMHoct)eHOKCn)aL^eTMn-L- 
acnaparnHun] -aMMHo-2-rMAPOKcn 
-4-4)eHMn6yTMpMn} 

-N-TpeT-6yTnn-L-nponMHaMHAa ; nonyMeHHoro 
TaK, KaK onMcaHO b npMMepe 34, n 3aTeM 
ohmctkom npoAyKTa nocpeACTBOM 

npenapaTMBHOM TOHKOcnoMHOM xpoMaTorpacpwi 
c i/icnonb30BaHMeM CMecu (1 8 no ofrbeMy) 
MeTaHona n MeTMneHxnopnAa b KaMecTBe 
npoflBnaKOinero pacTBopMTena, nonyMMnM 60 Mr 
yKa3aHHoro b 3aronoBKe coeAMHeHMft b bmas 
6ecL^BeTHoro nopoujKa, nnaBnm,eroca npM 
107-1 14°C. 

SneMeHTHbiM aHanM3 AA& C3-1H42N6O7 • H 2 0 
(Mon. m. 628,71). 

Bbi4McneHO,%. C 59,22, H 7 ; 05, N 13,36. 

HaMASHO, %: C 59,04; H 7,04, N 13,20. 

Macc-cneiap (m/z): 611 (IVT +1), 594, 494, 
463, 397, 70 (oCHOBaHMe) 

CneKTp MHCppaKpacHoro nornoineHMfi 

(KBr), v MaKC CM _1 : 3344, 1668, 1507, 1455, 1213 
CneKTp AflepHoro MarHMTHoro pe30HaHca 
(CD 3 OD, 270 MTli), 5 ma 1,30, 1,32 
(BMecre 9H, KaxAbiM CMHrneT), 1,89-1,98 (2H, 
MynbTMnneT); 2,01-2,20 (2H, MynbTMnneT), 
2,58-2,70 (2H, MynbTMnneT), 2,77-2,88 (2H, 
MynbTMnneT); 3,72-3,76 (2H, MynbTMnneT); 
4,34-4,44 (3H, MynbTMnneT), 4,48-4,45 (2H, 
MynbTMnneT); 4,73 (1H, TpwnneT, J = 6,6 I"i4); 
6,65-6,71 (1H, MynbTMnneT); 6,80-6,81 (2H, 
MynbTMnneT); 7 10-7,29 (6H MynbTMnneT). 
npMMep 36 

(4S)-1 -[(2S,3S)-3-(N 2 -5eH3MnoKCMKap6oHnn-L- 
acnaparMHMn/-aMHHO-2-rnApoKcn-4-c£eHMn6yTnp 
Mn]-4-c^)T0p-N-TpeT-6yTMn-L- nponMHaMMA 

CneAyw npoL^eAype, ananorMHHOM tom, hto 
onMcaHa b npMMepe 1, ho c Mcnonb30BaHMeM 
222 Mr (0,5 MMonb) (2S,3S)-3-(N 2 - 
6eH3nnoKCHKapGoHMn-L-acnaparnHnn)aMHHO-2-r 
MAPOKCM-4-cf)eHMnMacnflHOM KMcnoTbi m 144 Mr 
(0,5 MMonb) 

(4S)-N-TpeT-6yTOKCMKap6oH/n-4-cJ)TOp-N- 
TpeT-6yTMn-L-nponMHaMMAa, nonynnnM 120 Mr 
yKa3aHHoro b 3aronoBKe coeAnneHM^ b bma© 
DecL^BeTHoro nopOLUKa, nnaBfunerocfl npM 
95-100°C. 

SneMeHTHbiM aHanM3 ati^ 

C 31H40N5O7F . 1/2 H 2 0 (Mon. m 622,70). 

BbiHMcneHO. % : C 59,80 H 6,64; N 11,25; F 
3,05. 

HaMAeHO,% C 60,08; H 7,01; N 10,88: F 
2,57 

Macc-cneKTp (m/z): 596 (M + - 17), 576, 
514, 497 452, 406, 368, 318, 290, 246, 210, 
189, 147, 91 (ocHOBHOfi nunc) 

CneKTp MHcppaKpacHcro nornomeHwa 
(KBr). v M ^ r cm" 1 3328 1668. 1531, 1455. 

v ' M3KC 

1394. 1366. 1326 1263, 1227, 1109, 1047. 

CneKTp HflepHoro MarHMTHoro pe30HaHca 
(CD3OD, 270 MQ4), ^ ma: 1,29 (9H 
CMHrneT); 2,28-2,66 (4H, MynbTMnneT); 
2,80-3,03 (2H, MynbTMnneT), 372-4,80 (6H ; 
MynbTMnneT), 5,07 (2H ; CMHrneT) 5,27 (1H. 
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Ay6neTonoAo6HbiM), J = 53,2 l~[_0; 7,10-7,35 
(10H, MyribTunneT). 
npkiMep 37. 

1 -[(2S,3S)-3-/N 2 -BeH3mnoKCHKap6oHnn-L-acnap 
arMHun)- 

aMMHo-2-rn,qpOKCH-4-ct)eHMn6yTMpnn]-4-(4-0TOp 
6yTOKCM)-N-TpeT-6yTnn-L- nponnHaMMfl 

Cneflya npoi^eflype, aHanoritHHoPi roPi, hto 
onucaHa b npuMepe 1 , ho c ncnorib30BaHneM 
222 Mr (0,5 MMonb) 

(2S ! 3S)-3-(N 2 -6eH3MnoKCMKap6oHnn-L- 
acnaparMHMn)aMHHO-2-rMflpoKcn-4-ct)eHnnMacjia 
hom KUcnoTbi n 180 Mr (0,5 MMonb) 
N-TpeT-6yTOKCHKap6oHHJi-4-cf3Top6yTOKCn-N-Tpe 
T-GyTun-L-nporiMHaMMAa, nonynkinn 180 Mr 
yKa3aHHoro b 3aronoBKe coeflMHeH^m b BHfle 
Gecs_|BSTHoro noponiKa, nnaBflmerocfl npw 
68-71 o c 

OneMeHTHbiPi aHann3 Ana C35H48N50aF.H 2 0 

(moji. m. 703,82). 

BbNkicneHO, %: C 59,73; H 7,16; N 9,95; F 
2,70. 

HaMfleHO, %: C 60,05; H 7,53; N 9,67; F 2,34. 
npuMep 38. 1-[(2S, 3S)-3-{ 

N 2 -[4-(1N-Mopcf)onnHoai4eTnn-N- 

MeTMJiaMMHO)4)eHOKCM] 

-ai4eTMn-L-acnaparMHMn}aMMHO-2-rMApoKcn-4-c|D 

eHnn6yTMpnn]-N- 

t peT-6 yT kin - L- n pon m h a m has i^eTaT . 

K 100 Mr (0,13 MMonb) 
1 -[(2S,3S)-3-{N 2 -[4-(N-6poMau;e™n-N- 
MeTnnaMHHa)4)eHOKCM] ai^eTun-L-acnaparnHun} 
aMi/tHO-2-rMApoKCH-4-4)eHwn6yTnpMn]-N- 
TpeT-6yTkin-L-nponMHaMMAa (nonyneHHoro, KaK 
onucaHo b npuMepe 30) Ao6aBrmnn 0,11 Mn (1 ,3 
MMonb) Mopc|)onnHa, n nonyneHHoPi CMecu 

AaBaJIH B03MO>KHOCTb CTOHTb 4 p,hr. Do 

OKOHHaHMM 3Toro BpeMeHH peaKUMOHHyK) CMecb 
pa36aB/uinM xnopocf)opMOM, n pa36aBneHHbiM 
pacTBOp npOMbiBann boaom. 3areM yAananki 
pacTBopme^b nyieM ottohkh npi/i iiohm>k6hhom 
AaBJieHMn, m odaTOK OMniAan^i nocpeACTBOM 
npenapaTMBHoPt TOHKocnownoPi xpoiwaTorpac^Mn 
c Mcnorib30BaHHGM CMecM (16:4:1 no o6~beMy) 
xnopocpopMa, MeTaHona v\ 32%-hom (o6teM k 
06-beMy) boahoii yKcyoiofl KucnoTbt. (IpoAyKT 

nopOLUKOBanH AH3THnOBblM 3<£npoM, M B 
pe3yribTaTe nonynnjin 49 Mr yKa3aHHoro b 
3aronoBKe coeAHHeHMH b bma© 6ecL\BeTHoro 
nopoLUKa, nnaBHLAerocs npn 114-122°C. 

SjieMeHTHbiw aHann3 Ana 

C 38H53N7O9.CH3COOH.I/3 H 2 0 (Mon. M. 
817 92). 

BbiHUcneHO, %: C 58,73; H 7,11, N 11,98; 

HawfleHO, % C 58,76; H 7,15; N 12,40. 

Macc-cneiap (m/z): 444 (M + - 307), 427, 
344, 327, 100 (oCHOBaHMe). 

CneKTp i/iHqbpaKpacHoro nornom,eHM?i 
(KBr) ; v MaKC cm' 1 : 3332, 1668, 1510, 1454, 
1228, 1116. 

CneKTp PAepHoro MarHMTHoro pe30HaHca 
(CD 3 OD, 270 Mru), 5 M.fl.: 1,30, 1,32 
(BMecTe 9H, Ka>KAbitf CMHrner), 1,90-1,98 (2H, 
MynbTMnrieT); 2,05-2,21 (2H, MynbTunnei); 
2,37 (4H, TpMnneT, J=4 : 6 I'm), 2,62-2,91 (8H, 
wyrbTMnneT), 3 : 20 (3H, CMHrner); 3,60-3,66 
(6H, MyribTMnneT); 373-3,76 (2H, 
MyribTMnrieT); 4,35-4,43 (3H, MyjibrnnneT); 
4.54 (2H, cnHrneT), 4,73 (1H, TpunneT. J=6,6 
ri4); 7,05-7,28 (9H, My/ibinnneT). 

npuMep 39. 

1 -{(2S,3S)-3-[N 2 -{4-/N-(1^3oneHTH/iaMMHo)aueTM 
n-N- MeTkinaMMHo] -4)eHOKCn} 
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ai^eTun-L-acnaparkiHMn] 

aMHH0-2-rnAP0KCM-4-4)eHMn6yrnpMJi}-N- 

TpeT-6yTnn-L-npojiMHaMHAai4eTaT. 

Cneflyfl npoi^eAype, aHanorMHHOtf tom, hto 
onucaHa b npMMep 38, ho c McnonbsoBaHneM 
100 Mr (0,13 MMonb) 

1 -f(2S,3S)-3-{N 2 -[4-(N-opoMaL^eTnn- 
N-MeTnnaMMHo)cf>eHOKCM} 
aL\eTnn-L-acnaparMHnn} 
aMHH0-2-rnAP0KCki-4-cf)eHMn6yTnpMn] - 
N-TpeT-6yTMn-L-nponnHaMHAa (nonyneHHoro 
TaK, KaK onucaHo b npuMepe 30) \a 0,14 Mn 
(1,3 MMonb) M3oaMktriaMMHa, nonynnni/i 39 Mr 
yKa3aHHoro b 3aronoBKe coenwuemn b BHfle 
6eci4BeTHoro nopoujKa, nnaBflmerocn npn 
96-1 04 °C. 

9neMeHTHbiM aHann3 Ana 

C 39H 5 7N70 8 «CH 3 COOH.1/3 H 2 0 (Mon. m. 
817,96) 

BbNMcrteHO, %: C 60,20; H 7,60; N 11,99 

HaMAeHO, %: C 60,22; H 7,53; N 12,33. 

Macc-cneKTp (m/z): 734 (M + -17), 607, 
444, 389, 327, 100 (ocHOBaHne). 

CneKTp MHcf)paKpacHoro nornoiAeHU^ 
(KBr), 1 



CM -1 : 3327, 1667, 1510, 1454. 



CneKTp HAepHoro MamnTHoro pe30HaHca 
(CD3OD, 270 MI~l0, 5 ma.: 0,88, (6H, 
Ay6neT, J= 6,6 ^); 1,30 (9H, cnHmeT); 
1,44-1,63 (3H, MyribTunneT); 1,90-2,35 (7H, 
MyribTunneT); 2,49-2,60 (1H, MynbTunrieT); 
2,55-2,83 (5H, MyribTunneT); 3,27 (7H, 
CMHrneT); 3,30-3,38 (2H, MynbTunneT); 
3,63-3,70 (2H, MynbTunneT); 4,35-4,55 (5H, 
MyribTunneT); 4,68-4,78 (1H, MyribTunneT); 
6,05 (ujMp. 1H, CMHrneT), 6,41-6,55 (2H, 
MynbT^nneT); 6,95-7,01 (2H, MynbTunneT); 
7,13-7,30 (8H, MynbTunneT); 7,43 (1H, 
LunpoKMM AySneT, J=8,6 Ti4); 7,99 (1H, AyoneT, 
J=7,3 r^. 

npMMep 40. 1-{ 

(2S,3S)-3-[N 2 -{4-[N-(N-MeTnn-N-cf)eHMnaMHHo)a 
qeTun-N- MeTunaMMHo] 4)eH0Kcn} 

ai^eTun-L-acnaparkiHktn] 
aMMHO-2-rMApOKcn-4-4)eHMn6yTnpnn}-N- 
TpeT-6yTnn-L-nponnHaMHA- 

CneAy^ npoi4eAype, aHanornMHo^ toCi, hto 
onucaHa b npMMepe 38, ho c ncnonb30BaHneM 
100 Mr (0,13 MMonb) 1-[(2S,3S)-3-{N 2 -[4-(N- 
6pOMai4eTnn-N-MeTnnaMHHo)4)eHOKCM] 
ai^eTun-L-acnaparnHun) -awnH0-2-rnAP0Kcn-4- 
ct>eHnn6yTnpnn]-N-TpeT-6yTnn-L-nponnHaMMAa 
(nonyneHHoro TaK, hto onucaHo b npuMepe 30) 
h 0,14 Mn (1,3 MMonb) N-MeTunaHnnnHa m 3aTeM 
omuctkom npoAyKTa nocpeACTBOM 

npenapaTHBHOM tohkoctiomhom xpoMOTorpac^nn 
c ncnojib30BaHkieM CMecu (1 :8 no o6-beMy) 
MeTaHona \a MeTMneHxnopkiAa b KanecTBe 
npojiBnfiK)Luero pacTBopa, nonynnnn 43 Mr 
yKa3aHHoro b 3aronoBKe coeAWHeHUfl b bmas 
oecL^BeTHoro noponiKa, nnaB^^eroc^ npM 
107-1 12°C. 

3neMeHTHbitf aHanM3 ahp 
( - 4iH5 3 N 7 0 8 ,1/2 H 2 0 (Mon. m. 780,90). 

BbNMcneHO, %: C 63,06: H 6,97; N 12,56 

HaMAeHO, %: C 63,01; H 6,98; N 12,34. 

Macc-cneKTp (m/z): 444 (M + - 327), 424, 
344, 327 : 310, 120 (ocHOBaHne) 

CneKTp HHqbpaKpacHoro nornoLAeHU^ 
( KBr ). v MaKC cm' 1 : 3335, 1672, 1601, 1509, 
1453, 1246, 1223 

CneKTp HAepHoro Mami/iTHoro pe30HaHca 
(CDCI3. 270 Mfu,), 5 M.fl.: 1,29, 132 (BMecTe 
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9H, Ka>KflbiPt CMHrneT), 1,89-2,01 (2H, 
MynbTunneT), 2,14-2,37 (2H, MynbTunneT); 
2.55 (1H, AyGriei Ay6neTOB, J=6,6 m 14 ; 5 Tl^); 
2.69-2,82 (3H, MynbTMnneT), 2.92 (3H, 
cnHrneT); 3.23 (3H, cnHmer), 3 ; 49 (1H, 
CMHrneT); 3,67 (2H, rpunneT. J= 6,6 Tm); 
3 82 (2H, CMHrneT), 4,44-4 48 (5H, 
MyjibrnnneT); 4,71-4,72 (1H, MynbTunneT); 
5,87 (1H, niMpoKMM); 6 43 (1H, CMHrner); 6,55 
{2H. flyGneT, J=8,58 ri\); 6,69 (1H, Tp^inneT, 
J=7,3 ru); 7,00 (2H, fly6neT, J= 9,2 ru); 
7,19-7,26 (12H. MynbTMnneT). 
npuwep 41 . 

1 -{(2S,3S)-3-[N 2 -{4-[N-(4-BeH3nnnnnepa3^HMn- 
1-ai^eTnn)- N-weTunaMMHo] c^enoKcn} 
aueTun-L-acnaparnHun] 
aMHHO-2'rnflpOKcn-4-cf3eHMn6yTnpnn} -N- 
TpeT-6yTkin-L-nponnHaMMAai4eTaT 

Cneflyp npoi^eflype, aHanorMHHoPi rati, hto 
onucaHa b npuMepe 38, ho c Mcnonb30BaHneM 
100 Mr (0,13 MMonb) 

1-[(2S,3S)-3-{N 2 -[4-6poMaMeTnn- 
N-MernnaMHHo)cpeHOKCM] 
aL^eTM J n-L-acnaparnHMn}-aMkiHo-2-rnApOKCkt-4-cf) 
eHnn6yTnpnn]- N-TpeT-6yTnn-L-nponnHawnfla 
(nonyneHHoro TaK, KaK onucaHO b npMMepe 30) 
\a 0,23 Mn (1,3 MMonb) 1 -6eH3MnnMnepa3MHa, 
nonyHMnn 74 Mr yKa3aHHoro b 3aronoBKe 
coeAMHeHKfl b BMAe 6eci4BeTHoro nopoujKa, 
nnaBfiLneroca npn 109-1 14°C. 

3neMeHTHbiPi aHann3 an a 

C 4 5 H 6 oN808.CH 3 COOH (moa m. 901 ,05). 

BbiHUcneHO, %: Z 62,65, H 7,16. N 12,44. 

HaMAeHO, %: C 62,72, H 6,85, N 12,94. 

Macc-cneKTp (nVz): 723 (M + - 117). 677, 
607, 494, 427, 396, 354, 327, 189 (ocHOBanne) . 

CneKTp MHc£>paKpacHoro nornomeHMfl 
(KBr), v MaKC CM" 1 : 3328, 1668, 1510, 1455, 1227. 

CneKTp AAepHoro wamnTHoro pe30HaHca 
(CDCI 3 , 270 MTlO, s ma: 1,30 (&H, 
CMHrneT); 1,88-2,38 (7H, MynbTunneT), 
2,48-2,93 (2H, MynbTunneT), 3,21 (3H, 
CMHrneT), 3,28-3,38 (2H, 
3,59-3,70 (4H, MynbTunneT); 4,; 
MynbTunneT); 4,68-477 (1 H, 
5,80 (1H, LunpoKUM cnHrneT), 
LUMpOKUM CMHrneT) 
MynbTunneT); 6,92-6,98 



373, 345, 327, 256, 228, 207, 139. 122, 70. 
CneKTp MH4)paKpacHoro nomomeHna 



(KBr). 



3339, 1733. 1675. 1513 



MynbTunneT); 

,39-4,50 (5H, 
MynbTunneT); 
6,09 (1 H, 
6,40-6.48 (1H, 
(2H, MynbTunneT), 



7,09-7,41 (13H MynbTMnneT), 8,17 (1H, 
AySneT, J=7,3 [~i_0. 
flpkiMep 42 

1 -[(2S,3S)-3-{N t -[4-(N-napa-HMTpo4)eHOKcnKap6 
OHun- N-MeTnnaMMHo)c(DeHOKcn] 
aL;eTnn-L-acnaparMHnr} 
aMMHo-2-rnAPOKCM-4-ct)eHMn6yTMpMn]- 
Nl-TpeT-cjyTun-L-nponMHaMHA. 

CneAy^ npoueaype aHanornHHOM tom, hto 
onucaHa b npuMepe 30, ho c ncnonb30BaHMeM 
500 Mr (0,76 MMonb) 1 -{(2S,3S)-3-{N 2 -(napa- 
MeTnnaMMHOc£eHOKcn)aueTnn-L-acnaparnHnn] 
aMMHO-2-rnApoKCM-4-cf)eHMn6yTnpMn} - 
N-TpeT-6yTMn-L-npcnnHaMHArnApoxnopkiAa 
(nonyneHHoro TaK, ok onucaHO b npuMepe 20) 
n 236 Mr (1.13 MMonb) 

4-HMTpo4)eHOKCHKapDOHnnxnopnfla, nonvnnnn 
121 Mr yKasaHHoro b 3aronoBKe coeAMneHki^ b 
bmas Seci^BeTHoro lopoujKa, nnaBHmerocn npM 
1 16-119°C 

3neMeHTHbiPi ananM3 An* CsgH^N/OT-i.h^O 

(Mon m 807.84) 

BbiHHcneHo % C 57 98. H 6.11 N 12,24 
HaMfleHO, % C 58. 2D, H 6 10, N 12,14. 
Macc-cneKTp (m/z) 607, 508 444 427. 
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CneKTp flflepHoro Mami/iTHoro pe30HaHca 
(CDCI3, 270 Mfu,), 3 ma: 1,29 (9H, 
cnHrneT) 1,81-2,30 (4H, MynbTunneT), 2,56 
(1H, Ay6neT Ay6neTOB, J=6,6 n 18,2 TlO; 
2,65-2,80 (3H. MynbTunneT), 3,32-3,45 (3H, 
MynbTunneT); 3.60-3,70 (2H, MynbTunneT); 
4,39-4,50 (5H, MynbTunneT), 4,70-4,79 (1H, 
MynbTunneT); 5,74 (1H lumpokmm CMHrneT), 
6,25 (1H, niMpoKH* CMHrneT); 6,48 (1H, 
LiinpoKH^ CMHrneT); 6,96 (1H, AyGneT, J=8,6 
Vu); 7,06-7,30 (9H. MynbTunneT); 7 53 (1H, 
ujupoKUki Ay^neT, J=8,6 F^); 8,05-8,28 (3H, 
MynbTunneT). 

npuvep 43 1-[(2S. 3S)-3-{ 

N 2 -[4-(N-Mopcf)onMHOKap6oHwi-N- 
MeTnnaMMHo)4)eHOKCn] -ai^eTun-L-acaparnHun} 
aMMHo-2-rnApoKC^-4-4)eHMn6yTMpkin]- 
N~TpeT-6yTnn-L-nponnHaMHA- 

PacTBopy 47 Mr (0,060 MMonb) 
1-[(2S,3S)-3-{N 2 -[4-(N-napa- 
HMTpo4)eHOKCHKap6oHMn-N-MeTnnaMHHO)(f)eHOK 
cm] ai^eTun-L-acnaparnHun} aMMHo-2- 
rMApOKcn-4-4>eHnn6yTMp^n] 
-N-TpeT-6yTnn-L-nponnHaMMfla (nonyneHHoro 
TaK, KaK onucaHO b npMMepe 42), 
pacTBopeHHoro b 0,5 Mn MopqbonMHa, 
no3BonnnM CTOHTb npn KOMHaTHOtf TeMnepaiype 
6 AHetf. no OKOHMaHMM 3Toro BpeMeHM 
peaKi4MOHHyK) CMecb ocBo6o>KAanM ot M36biTKa 
Mop<£oni/iHa nyTeM neperoHKn npn noHn>KeHHOM 
AaBneHMH, n ociaTOK pa36aBns^nn 
xnopocpopMOM m 3areM npoMbisann boaoPi 
OpraHMHecKttM cnoPi BbicyniMBanM HaA 
GesBOAHbiM cynbcpaTOM HaTpMH, n yAanyinn 
pacTBOpnTenb nyTeM ottohkm npn noHM>KeHHOM 
AaBneHnn. OcTaroK oHMinann nocpeACTBOM 
npenapaTHBHOM MHorocnoiiHOM xpOMaTorpac^nn 
c Mcnonb30BaHMeM cMecu (8 1 no o6"beMy) 
MeTMnenxnopnAa \a MeTaHona b KanecTBe 
npo?iBnflK)Lnero pacTBopa, n b pe3ynbTaTe 
nonyMnnki 30 Mr yKa3aHHoro b 3aronoBKe 
coeAHHeHn?i b BHAe 6ecu,BeTHoro nopoixiKa, 
nnaBPLAeroca npn 1 1 2-1 14°C. 

SneMeHTHbm aHanns 
C 37H 51 N 7 09.1/2 H 2 0 (Mon. m. 759,45). 

BbNucneHO, %: C 58,52; H 7,09; N 12,91. 

HatfAeHO, %: C 58,77; H 6,90; N 12,43. 

Macc-cneKTp (m/z): 720 (IVT - 17), 620, 
523, 493, 427, 390, 328, 293, 256, 228, 171, 
114, 70 

CneKTp MHcppaKpacHoro nomoLAeHi/ia 
(KBr), v MaKC CM* 1 : 3328, 1675, 1508. 

CneKTp AAepHoro MamkiTHoro pe30HaHca 
(CDCI3, 270 MTlO, s ma.: 1,29 (9H, 
cnHrneT); 1,85-2,32 (4H, MynbTMnneT); 
2,53-2,85 (4H, MynbTunneT); 3,13-3,22 (7H, 
MynbTunneT); 3,43-3,50 (4H, MynbTunneT); 
3,62-3 72 (2K MynbTunneT), 4,35-4,50 (5H, 
MynbTunneT), 4,70-4,80 (1H, MynbTunneT), 
5,80 (1H, LUnpoKH* CMHrneT); 6,37 (2H, 
LUMpoKMM CMHrneT); 6,52 (1H, LUMpOKMM 
CMHrneT); 5,90 (2H, AyoneT. J=9,2 fu,), 
7,04-7,25 (7H, MynbTMnneT), 7,58 (1 H, 
Ay6neT, J=8 6 r^; 8,08 (1H, Ay6neT ; J = 7,3 ^) 

npMMep 44 1-[(2S,3S)-3-{N 2 -[4-{N-[N-(3- 
fluMeTunaMMHonponnnJaMMHOKapGoHMn] 
-N-MeTMnaMMHo}cjDeHOKCMaL4eTMn-L- 
acnaparnHMn}aMHHo-2-rMApoKCM-4-0eHnn6yTnp 
MnJ-N-TpeT-rjyTMn-L-nponkiHaMMAai^eTaT 

CneAy^ npoi^eAype aHanornHHOM tom, hto 
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MynbTMnneT), 
6,98-7,08 (2H, 
MynbTwineT); 



onMcaHa b npMMepe 43. ho c ncnonb30BaHneM 
50 Mr (0,063 MMonb) 

1-[(2S,3S)-3-{N 2 -[4-(N-napa- 

HMTpo43eHOKCHKap60HHJl-N-MeTHnaMWHO)4DeHOK 

CM]-ai4eTnn-L-acnaparnHnn}aMMHO-2- 
rnflpoKCH-4-cjDeHnn6yTnpnji]-N-TpeT-6yTkin-L-npo 
nnHaMMAa (nonyneHHoro TaK, KaK onucaHo b 
npMMepe 42) n 0,80 mji 

3-flkiMernnaMMHonponMnaMMHa, m 3areivi 
ohmctmb npoAyKT nocpeACTBOM npenapaTHBHOM 
tohkocjiomhom xpOMaTorpacjDMM c 

kicnojib30BaHneM cMecu (16:4:1 no o6"bewy) 
xnopoc£opMa, MeTaHona m 33%-hom (o6~beM k 
oGteMy) boahom ykcycHOM KucnoTbi b KanecTBe 
npofmnaiOLAero pacTBopa nonyHMnn 9 Mr 
yxaaaHHoro b 3aronoBK.e coeAHHeHkifl b Bnae 
6ecL4,BeTHoro nopoujKa, nnaBflinerocfl npM 

113-116°C 

3neivieHTHbiPt aHa/iM3 Ana 
l - 38 H 56Ns08« C 2 H 4 02«2H20 (mo/1 M 788,92) 

BbiMMcneHO, %: C 56 ; 59; H 7,60; N 13,20 

HaMAeHO, %: C 56,01, H 7,42; N 13,00. 

CneKTp WHC^paKpacHoro nomomeHun 
(KBr), v MaKC CM" 1 : 3334, 1672, 1576, 1532 

CneKTp AAepHoro MarHHTHoro pe30HaHca 
1CDCI3 CD 3 OD=5:1 no oG^eMy, 270 
MI~lO, 5 m a 132 (9H, ci/iHrneT); 
1,70-1,80 (1H, MynbTMnneT). 1,90-2,15 (12H, 
MyribTunneT); 2,48-2,85 (6H, MynbTMnneT); 
3,15-3,25 (5H, MynbTMnneT); 3,65-3.78 (2H, 
MynbTunneT), 4,30-4,52 (5H ; 
4,67-4,75 (1H, MynbTunneT), 
MynbTunneT); 7,11-7,29 (5H, 
7,45-7,51 (2H, MynbTunneT). 

np^Mep 45. 

1-{(2S,3S)-3-[N 2 -{4-(N-(2-Mop$onMH03TMn)-N- 
MeTnnaMHHo]-4)eHOKCM} 

-aL;eTnn-L-acaparMHMJi]aMHHO-2-rnApoKcn-4-0eH 
unGyTupun}- N-TpeT-6y™n-L-nponMHaMMA 

HyTeM xnMnnecKoro B3aMMOAei/CTBMH 500 Mr 
1-{(2S.3S)-3-fN 2 

(napa-MeTnnaMHHo4)eHOKCn)ai4eTMn-L-acnapar 
nHun] aMMHO-2- 

rMApOKCki-4-cpeHMn6yTMp^n}-N-TpeT-6yTMn-L-npo 
.iMHaMHArMAPoxnopnAa (nonyneHHoro TaK, KaK 
onncaHO b npMMepe 20), c 0,65 Mn 
1 ,2-AMGpOM3TaHa b npucyTCTBMi/i KapGoHaTa 
HaTpMfl npM 70 °C nonynMHM 1 -[(2S, 
3S)-3-{N 2 -[4-(2-6poM3T^naMMHo)4>eHOKci/i]~aL;eT 
Mn-L- 

acnaparnHnn}aMMHO-2-rnapoKCM-4-ct)eHMn6yTnp 
nn]-N-TpeT-6yTt^n-L-nponnHaM^A 

CneAya npoi4eAype, aHanornHHOM tom, hto 
onucaHa b npMMepe 38, ho c Mcnonb3osaHMeM b 
KanecTBe mcxoahbix MaTepnanoB 

t-[(2S,3S)-3-{N-[4-(2- 

6pOM3THnaMHHO)4)eHOKCM] 

ai^eTMn-L-acnaparMHMn}aMHHO-2-rMApoKCM-4-0e 
Hnn6yTMpnn]- N-TpeT-6yTnn-L-nponnHaMMAa, 
nonyneHHoro TaK, KaK onMcaHO Bbiuje. n 
Mopo>onnHa b OTHOCurenbHbix nponopi^nwx 
ohmctmb n po Ay kt nocpeACTBOM npenapaTWBHOM 
TOHKOCnOMHOM xpoMaTorpaqbMM c 

i4cnonb30BaHMeM cMecu (1 8 no oo^beMy) 
MeTaHona b KanecTBe npoflBna torero pacTBopa, 
nonyHMnM 10 Mr yKaaaHHoro b 3aronoB«e 
coeflMHeHMw b BMAe 6ecL|BeTHoro nopoujKa, 
nnaB^Lneroc^ npM 85-95°C 

3neMeHTHbiM 3Hann3 Anfl 

38 H 55 N 7°8« 6/5 H 20 (Mon M 759.50) 
BbiHUcneHO. % C 60.09; H 7.62 N 12,91 
HafaeHO, % C 60.00, H 7 11, N 12,70 
Macc-cneKTp (m/z) 737 (N/T). 720. 620. 



444, 390, 327, 100 (ocHOBaHne). 
CneKTp MHqbpaKpacHoro 



nornomeHMR 



CM 
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(KBr). w 
1231, 1117. 

CneKTp ^AepHoro MamMTHoro pe30HaHca 
(CDCi 3 , 270 MOO, t\ ma.: 1,30 (9H, 
c/HrneT), 1,80-2,80 (14H, MynbTunneT); 2,90 
(3H, CMHrneT); 3,37-3,45 (2H, MynbTMnneT) 
3.53-3,75 (6H, MynbTMnneT); 4,39-4,51 (5H 
MynbTMnneT), 4,69-4,79 (1H, MynbTMnneT) 
5.43 (1H, wwpoKMM CMHrneT), 5,95 (1H 
LUMpOKMM CMHrneT), 6,49-6,55 (1H 
MynbTMnneT); 6,67-6,74 (2H, MynbTMnneT) 
6.83-6.90 (2H, MynbTMnneT); 7,05-7,26 (5H 
MynbTMnneT); 7 ; 40 (1H, AyorieT, J=8,6 fu): 
8,02 (1H, Ay^neT, J = 7,3 H^). 
flpMMep 46 

1-[(2S,3S)-3-{N 2 -[4-{N-[N-(2-rMApoKCM3TMn)aMM 
ho]- aL^eTun-N-MeTunaMMHo} 
c^eHOKCn]ai4eTMn-L-acnaparnHMri}aMMHO-2-rMApo 

KCM-4- 

4)eHMji6yTMpMn]-N-TpeT-6yTnn-L-nponMHaMMAat4 
eTaT. 

CneAy^ npoi^Aype, aHanornHHOM tom, hto 
onMcaHa b npMMepe 38, ho c Mcnonb30BaHMeM 
80 Mr (0,11 MMonb) 1 -[(2S,3S)-3-{N 2 -[4- 
6poMaL;eTMn-N-MeTMnaMMHo/ct)eHOKCMaL4eTmi-L- 
acnaparMHMn} -aMMHO-2-rMApoKCM-4- 
ct»eHMn6yTMpMn] -N-TpeT-i5yTMn-L-nponMHaMMAa 
(nonyneHHoro TaK, KaK onMcaHO b npMMepe 30) 
m 1 Mn 2-aMMH03TaHona, nonyHMnM 40 Mr 
yKaaaHHoro b 3aronoBKe coeAMHeHM^ b BUfle 
6ecqBeTHoro nopoujKa, nnaBALneroc?i npM 
96-1 06°C. 

3neMGHTHbiM ananM3 Ana C 36H 51 N70g«1/2 
CH3COOH.3/2 H 2 0 (Mon. m. 842,93). 

BbiHMcneHO, %: C 55,57; H 7,18, N 11,639. 
HaMAeHO, %; C 55,56, H 6,88, N 11,98 
flpMMep 47 

1-[{2S,3S)-3-{N 2 -[4-{N-[3-(N.N-AHMeTMnaMMH0)n 
ponun]- aMMHO-ai_;eTMn-N-MeTnnaMHHo} 
ct)eHOKCM] aueTMn-L-acnaparnHMn} 

-aMMHO-2-TMApOKCM-4- 

cf)eHMrt6yTnpMn]-N-TpeT-6yTMn-L-nponMHaMMA-a 
UeTaT. 

CneAy^ npoL^eAype, aHanorMHHOM tom, hto 
onMcaHa b npMMepe 38, ho c Mcnonb30BaHMeM 
80 Mr (0,11 MMonb) 

1-[(2S,3S)-3-{N 2 -[4-6poMaL^eTMn-N- 
MeTnnaMMHo)c^eHOKCM]aL4eTMn-L-acnaparMHMn}- 
aMMHo-2-rMApoKCM-4-0eHMn6yrMpMn]-N- 
TpeT-6yTMn-L-nponMHaMMAa (nonyneHHoro, TaK 
KaK onMcaHO b npMMepe 30) m 1 Mn N, 
N-flMMeTunaMMHonponnnaMMHa, nonyMMnM 20 Mr 
yKa3aHHoro b 3aronoBKe coeflMHeHMfi b BMAe 
GecqBeTHoro nopoLUKa, nnaBflL^erocfi npM 
108-1 16°C. 

3neM9HTHbiM aHanM3 
C 39H 58 N 8 0g. 2CH 3 COOH,H 2 0 
905,04) 

BbiHUcneHO, %: C 57,06; H 7.35; 
HaMAeHO. %: C 52,98: H 7,11; N 
Macc-cneKTp (m/z). 749 (M + 
504. 419, 355, 322, 58 (ocHOBaHMe) 

CneKTp MHQbpaKpacHoro nornot^eHMfi 

( KBr ) Wc cw ^ 1 3330 1672 ^ 1543 . 151 ° ; 
1455. 1401. 227 

CneKTp flAepHoro MarHMTHoro pesoHaHca 
(CDCI 3 , 270 MTu,), 6 ma: 1,30 (9H : 
CMHrneT). 1,80-2,31 (10H. MynbTMnneT), 
2,45-2 90 (14H, MynbTMnneT), 3,22-3,34 (5H, 
MynbTMnneT); 3,64-3,72 (2H, MynbTMnneT); 
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4 38-4,56 (5H ; MynbTunneT), 4,70-478 (1 H, 
MynbTunneT); 6,11-6,18 (1H. MynbTunneT); 
6 58-6,69 (2H, MynbTunneT), 6,92-7 00 (2H, 
MynbTunneT); 7,10-7,29 (8H, MynbTunneT), 
7.41 (1H, AyoneT, J=8,6 r^, 7,99 (1H, 
Ay6/ieT. J =7 9 fi\) 

HpMMep 48 1-f(2S. 3S)-3-{ 

N 2 -[4-{N-[N-(3-Mopc(DonMHonponMn)aMMHo]- 
aLi,eTnn-N-MeTnnaMMHo} <£eHOKCn] 
ai4eTnn-L-acnaparMHnn}aMMHo-2-rnApoKcn-4- 
cpeHnn6yTnpnn]-N-TpeT-6yTnn-L-nponnHaMHflaL4 
eTaT. 

Cneflyq npoueflype, aHanornMHOM tom, mto 
onucaHa b npMMepe 38, ho c ncnonb30BaHneM 
80 Mr (0,11 MMonb) 1 -[(2S 3S)-3-{N 2 -[4- 
6poMa^Ti/m-N-MeTtfnaMMHo)ct)eHOKcn] 
au,eTnn-L-acnaparnHnn} aMMHO-2-rnflpoKcn-4- 
0eHMn6yTMpnn]-N-TpeT-6yTMn-L-nponnHaivtnfla 
(nonyneHHoro Ta«, ksk onucaHo b npuMepe 30) 
n 1 Mn 4-(3-aMHHonponnn)-Mop4)onMHa, 
nonyMnnn 30 Mr yKasaHHoro b 3aronoBKe 
coeflMHeHna b BMfle 6eci4BeTHoro nopoujKa, 
nnaB^L^erocyi npn 102-106°C. 

3neMeHTHbiM aHanM3 Ana 

C4iH 60 N a O 9# CH 3 COOH.H 2 0 (won. m. 887,02). 

BbiHUcneHO, %: C 58,22; H 7,50; N 12,63. 

Ha^AeHO, %: C 58,00; H 7,29, N 12,77, 

npMMep 49 

1 -{(2S,3S)-3-[N 2 -{4-[N-(N-BeH3MnoKCMKap6oHnn 
Y -6eH3Mn-L-rnyTaMMHnn)-N-MeTnnaMMHo] 

4>eHOKcn} ai^eTun-L-acnaparnHMn]- 

aMMHO-2-rMApOKCM-4-ctDeHnn6yTkipnn}-N-TpeT-6y 

Tkin-L-nponnHaMHA 

K pacTBopy 300 Mr (0,45 MMonb) 

1-{(2S,3S)-3-[N 2 - 

(napaMeTMnaMMHOct>eHOKCM)aL^eTnn-L-acnaparnH 
nn] -aMMHO-2-rnApoKcn-4- c£eHnn6"yTnpwi} 
-N-TpeT-6yTMn-L-nponnHaMMArnApoxnopMAa 
{nony^eHHoro tsk, ksk onMcaHo b npuMepe 20) 
m 200 Mr (0,54 

MMonb) y -6eH3Mn-N 2 -6eH3MiioKCktKap6oHnn-L-r 
nyTaMaTa b 5 Mn AHMe™nqt>opMaMMAa 
AoGaanfljiM c oxn 3>ka©h m e m bo nbAy 0,15 Mn 
(1,08 MMonb) TpusTnaMUHa m 0,25 r (0,54 
MMonb) reKcac^TopcfroccfciaTa 

GpOM-TpHC-nMppOnHAMHC^OGC^OHUfl, M 

nonyneHHyfo CMecb nepeMetunBann b TeneHne 1 
aha (1o OKOHMaHHH 3Toro BpeMeHki CMeCb 
HePiTpanM30BanM nyTeM Ao6aBneHMfl 

OAHOHOpManbHOM BOAHOM XnopMCTOBOAOpOflHOM 

KUCXiOTbi, \a 3aTeM peaKi4noHHyKD CMecb 
KOHu,eHTpMpoBann Bbinapi^BaHneM npn 
noHM>KeHHOM AaBnehuw. nonyneHHbiM 
KOHueHTpaT pa36aBn?uin 3TnnaueTaT0M, 
PasGaBneHHbitf pacTBop npoMbiBani/i 

OAHOHOpManbHOM BOAHOM XnOpHCTOBOAOpOAHOM 

Ki^cnoTOM. 5%-HbiM (Macca k o6beMy) BOAHbiM 
pacTBopoM ruAPOKapSoHaTa HaTpwa n 
HacbiLAeHHbiM BOAHbtM pacTBopoM xnopMAa 
HaTpufl (b y KasaHHOM nopHAKe), n saTeM 
yAan?mM pacTBopnTenb nyTeM ottohkh npn 
noHn>KeHHOM AasneHnn OcTaTOK OH^mann 
nocpeACTBOM npenapaTMBHOM TOHKOcnotfHOM 
xpoMaTorpaqtinw c i/icnonb30BaHneM cMeci/i 
(7 5 1 no o6*beMy) MeTuneHxnopnAa w MeiaHona 
b KanecTBe npofiBrmiomero pacTBOpa, m npoflyKT 
nopoujKOBann reKcaHOM, nonynuB b pesynbTaTe 
136 Mr yKasaHHoro b saronoBKe coeflkiHeHUH b 
bhas 6eci4BeTHoro nopowKa, nnaBHLneroca npn 
85-91 °C 

3neMeHTHbiM aHani43 Arm 052^63^0-12^20 
(Mon m 996,10) 

BbNMcneHO. % C 52 : 70, H 6,58 N 9,84 
HaiiAeHO, % C 62 90, H 6.49. N 9 42 
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npMMep 50 
1-[(2S,3S)-3-{N 2 -[4-(N-L-rnyraMHHnn-N- 
MeTkinaMHHo)0eHOKCM]-ai4eTMn-L-acnaparnHMn} 
aMHHo-2-rnApOKCH-4-4>eHMn6yTnp^in]-N- 
TpeT-6yTkin-L-nponMHaMHAa ruApoxnopMA- 

CneAyw npoi4eAype, aHanornHHort toPi, hto 
oni/icaHa b npuMepe 17, ho c ncnonb30BaHkieM 
80 Mr (0,08 MMonb) 1 -{(2S,3S)-3-[N 2 -{4-/N-(N- 
6eH3nnoKCHKap6oHMn- y 
-6eH3nrt-L-rnyTaMMH^n)-N-MeTkinaMHHo] 
c£eHOKCi/i}aL4eTL/in- 

L-acnaparnHMn]aMHHo-2-rMApOKCH-4-45eHMn6yTM 
pun] -N-Tper-6yTnn-L-nponnHaMMAa 
(nonyneHHoro TaK, KaK onucaHO b npkiMepe 49), 
nonyMnnn 45 Mr yKa3aHHoro b saronoBKe 
coeAMHeHnq b bmas Gecu^eTHoro nopoujKa, 
nnaBamerocfl npn 106-123°C 

3neMeHTHbiPi aHankis flnw 

C 37H 51 N 7 O 10 .4/3HCI.3 ) 2 2H 2 0 (Mon m. 
860,11). 

BbiHUcneHO, % C 51,66; H 6,77, N 11,40, 
CI 5,50. 

Ha^AeHO, %; C 51,40; H 6,68; N 11,38; CI 
5,31. 

npMMep 51 
1 -[(2S,3S)-3-/N 2 -BeH3MnoKCHKap6oHnn-L- 
acnaparMHtin/aMHHo-2-rnApoKCH-4-ct)eHnn6yTMp 
nn]-N-TpeT-6yTnn-3,4-AerMApo-L- npon^HaMHA 

CneAy^ npoueAype, aHanorw^HOM tom, mto 
onucaHa b npuMepe 1, ho c ncnonb30BaHneM 
330 Mr (0,75 MMonb) 

(2S,3S)-3-(N 2 -6eH3MnoKCMKap6oHMn- 
L-acnaparMHnn)aMMHO'2-rnApoKCM-4-4)eHmiMac 
nwHO^i KucnoTbi m 200 Mr (0,75 MMonb) 
N-TpeT-6yTOKCMKap6oHnn-3,4-AernApo-N-TpeT-6 
yTnn-L-nponnHaMHAa, nonyMnnn 260 Mr 
yKa3aHHoro b 3aronoBKe coeAHHeHM^ b bhas 
6eci4BeTHoro nopoiiiKa, nnaBqLAerocp npM 
106-110°C. 

SneMeHTHbiii aHann3 ah^ 

C 31 h 39N50 7 .1/2 H 2 0 (Mon, m. 602,70). 

BbiHUcneHO, %: C 61,78; H 6,69; N 11,62. 

HaMfleHo, %: C 61,68; H 6,77; N 11,59, 

Macc-cneicrp (m/z); 593 (M + ) t 576, 494, 
477, 426, 386, 343, 290, 246, 226, 169, 158, 
108, 68 (ochobhom nuK) 

CneKTp MHc^paKpacHoro nornomeHnq 
(KBr), \ Wkc cm -1 3328. 1668, 1620, 1532, 
1455, 1393, 1366, 1322, 1246, 1227, 1156, 
1112, 1087, 1052, 1029 

CneKTp AAepHoro MamkiTHoro pesoHaHca 
(270 Mru, CD3OD) 5 M.fl .: 1,32, 133 (BMecTe 
9H, Ka>KAbiPi cnHrneT), 2,40-2,47 (1H, 
MynbTunneT), 2,55-2,64 (1H, MynbTunneT); 
2,79-2,95 (2H, MynbTunneT), 4,15-4,60 (6H, 
MynbTunneT); 5,08 (2H, cunrneT); 5,79 (1H, 
MynbTunneT), 6,02 (1H, MynbTunneT), 
7,10-7,35 (9H, MynbTunneT) 

npMMep 52 (4R)-1-[(2S, 

3S)-3-(N 2 "BeH3kinoKCkiKap6oHkin-L 
-acnaparnHnn)aMMH0-2-rnAP0KCM-4-ctDeHnn6yTMp 
Mn]-4-xnop-N-TpeT-6yTnn- L-nponnHaM^A- 

CneAy^i npoL^Aype aHanornHHOM tom, hto 
onucana b npMMepe 1 : ho c Mcnonb30BaHneM 
146 Mr (0,33 MMonb) (2S,3S)-3- 
(N 2 -6eH3nnoKCHKap6oHnn-L-acnaparnHnn)aMMH 
0-2-TMAPOKCM-4 -c^eHnnMacnnHOM KMcnoTbi m 100 
Mr (0,33 MMonb) (4R)-N-TpeT 

-6yTOKCMKap6oHnn-4-xnop-N-TpeT-6yTkin-L-npon 
MHaMHAa. nony^Mnn 50 Mr yKa3aHHoro b 
saronoBKe coeAMHeHu^ b BMAe 6eci4BeTHoro 
nopoLUKa, nnaBfiLAerocfl npn 103-107°C 
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3neMeHTHbM aHann3 Ann 
C 31H40N5O7CI.I/2 H 2 <0 (moji. 639 : 16) 

BbNUcneHO, % C 58,26 H 6 46, N 10,96. 
CI 5 55 

HafaeHO, % C 57,93; H 6.29, N 10,60; CI 
5.25 

Macc-cneKTp (m/z): 630 (M + ), 577. 513, 
493, 475, 398, 368, 351, 290, 262, 205, 163, 

91 (OCHOBHOM nMK). 

CneKTp nHcppaKpacHoro nornoineHMa 
(KBr), v MaKC cm" 1 : 3328, 1668, 1536, 1499, 
1455, 1392, 1367, 1321, 1256, 1227, 1157, 
1114, 1051, 1028 

CneKTp HAepHoro MamnTHoro pe30HaHca 
(270 MI~L4, CD3OD) 5 ma.: 1,32, (3H, 
CKHrneT), 2,35-247 (3H, MyjibrnnneT), 
2 58-2,65 (1H, MynbTktnneT), 2,75-2.86 (2H, 
MyjibTunneT); 4,01-4,09 (2H ; MynbTunneT); 
4.23-4,34 (1H. MynbTunneT), 4,44-4,47 (2H, 
MynbTunneT); 4,62 (1H, TpunneT, J = 8,0 Vi\); 
4,72 (1H, cnHrneT); 5,08 (2H, c^mer), 
7,11-7,35 (10H, MynbTunneT). 

ripuMep 53 
1 -[(2S,3S)-3-/N 2 -5eH3HJiOKCWKap6oHnn-L 
-acnaparnHnn)aMHHO-2-rnAPOKCM-4-4)eHMri6yTtip 
Mn]-N-TpeT-6yTMJi-L -nupornyTaMaMMA 

Cneflyn npoi4eAype, aHanornMHOM tom, hto 
onncaHa b npMMepe 14, 4,78 r (12,7 MMorib) 
(2S, 

3S)-3-(N,N-An6eH3nnaMMHo)-2-rnAPOKCH-4-c|)eHM 
nMacjiflHoPi KucnoTbi KOHfleHCMpoBann c 4,19 r 
(12,7 

MMortb) cx -TpeT-6yTnnaMHAa y -6eH3nn-L-rnyTa 
MaTa, m nojiy^nnn 6,53 

r a -TpeT-GyrnnaMHAa v -6eH3nn 
-L[2S,3S)-3-(N, 

N-AM6eH3nnaMHHO)-2-rnApoKCH-4-4)eHnn6yTMpM 
A]-L -rnyiaMaTa. 1,00 r (1,54 MMonb) 3Toro 
coeAHHeHUfl Ae6eH3nnMpoBann nyiew 
BoccTaHOBneHun aHanornHHo TOMy, KaK onucaHO 
b npMMepe 15(c), n 3aTeM ai^njinpoBanki, 
ncnorib30BaB 0,66 r (1,69 MMonb) cno>KHoro 
naDa-HHTpo0eHnnoBoro 3(£tfpa 
N 2 -6eH3nnoKcaKap6oHnn-L -acnaparnHa, 
aHanornMHo TOMy, KaK onucaHO b npMMepe 
15(d), m nonyHkinn b pesynbTaTe 0,57 
r a -Tper-6yTktnaM^Aa (2S, 

3S)-3-(N 2 -GeH3nnoKCHKap6oHHJi-L 
-acnaparnHkin)aMHHO-2-rMApoKcn-4-43eHHJi-6yTM 
n-L-rnyTaMMHOBOM KMcnoTbi. 100 Mr (0,16 
MMortb) 3Toro coeAHHeH^a n 2,1 Mr (0.018 
MMonb) 4-AMMeTMjiaMkiHonkipMAWHa pacTBOpnnn 
b 5 MJi A^MerMnc^opMaMHAa, h k nonyneHHOMy 
pacTBopy AoGaBnyinM c oxna>KAeHkteM bo nbfly 
34 Mr (0,18 MMorib) 

1-3THJi-3-(3-A^iMeTnnaMHHonponnn)-Kap0oAHMM 
HArnApoxnopktAa. 3aTeM nonyneHHyho cMecb 
nepeMeLUMBann npn KOMHaTHoii TeMnepaType 24 
h. nocne nero yflan^nn pacTBOpMTenb nyTeM 
ottohkm npn noHn>K©HHOM AasneHMM OCTaTOK 
pacTBopwnn b STunai^eTaTe, m nonyneHHbM 
pacTBOpoM npoMbiBann 5%-HbiM (Macca k 

06teMy) BOAHbIM paCTBOpOM nMMOHHOM 
KMCflOTbl H BblCyLJJUBanH HaA 6e3BOAHblM 

cynbdpaTOM HaTpna. YAananM opraHMnecKMM 
pacTBopMTerib nyTeM ottohkm npM (iohm>k6hhom 
AaBneHMH, n odaroK 0HMm,anM nocpeflCTBOM 
npenapan/iBHoPi tohkoqtiomhom xpoMaTorpacpnn 
c Mcnonb30BaHneM CMecM (7,5:1 no 06-beMy) 
MeTuneHxnopnAa m MeiaHona b KanecTBe 
npo^BfifiK)LAero pacTBopa, m b pe3yribTaTe 
nonynanM 14 m yK33aHHoro b 3aronoBKe 
coeAMHeHMH b BUfle Geci^BeTHoro nopoujKa, 
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nnaBHLnerocH npn 121-124°C 

SneMeHTHbiM aHariM3 Anfl C3 1 H3 9 N50g«1 ,25 

H 2 (moji . m 632,14) 

BbmncneHO, %' C 58,90; H 6 62, N 11,08 
HakiAeHO, %: C 58,79; H 6,28; N 11,07 
npMMep 54 1-{ {2S,3S)-3-fN 2 -(1-BeH3nn-4 

-nnnepnAnnoKcn)aLieTMn-L-acnaparnHnn]-aMMHO 

-2-rnApoKCM-4 

-4)eHHfi6yTnpMn}-N-TpeT-6yTMn-L-nponMHaMHA. 

CneAy^ npoqeAype, aHanornMHOM tom, hto 
onMcaHa b npMMepe 14, ho c ncnorib30BaHneM 
0,46 r (0,92 MMorib) 1 -[(2S,3S)-3-L 
-acnaparnHnnaMMHo-2-rMApoKCM-4-43eHnn6yTMp 
HA] -N-TpeT-6yrkin-L -nporiHHaMMArnApoxnopnAa 
h 0,29 r (1,0 MMonb) 

1 -0eH3Mji-4-nnnepnAMnoKCnyKcycHOM KHcnoTbi 
TMApoxnopHAa noriyHMnw 310 Mr yKa3aHHoro B 
3aronoBKe coeAHHeHMq b bha^ ^eci^BeTHoro 
nopoixiKa, nraBFiLuerocfl npM 94-103 °C. 

OrteMeHTHbiM aHanki3 Ana 

C 37H52NJ60 7 «2/3H 2 0 (Mon. m. 704,85) 

BbNUcneHO, %: C 63,05; H 7,63, N 11,92 

HaMAeHO, %: C 63,20; H 7,67; N 11,90. 

npHMep 55. 1-{ (2S, 3S)-3-[N 2 -(4-N, N 
-flM6eH3MfiaMkiHOL\kiKJioreKCMfiOKCki)ai4eTWJi-L-ac 
naparnHHn] aMMHo-2 

-rMApOKCM-4-cf)eH^ri6yTnpMrt}-N-TpeT-6yTMJi-L 
-nponmiMHaMMA 

Cnepyn npoi^eAype, aHanornMHOM toPi, hto 
onMcaHa b npMMepe 14. ho c ncnorib30BaHneM 
0,22 r (0,45 MMOJib) 1 [(2S,3S)-3-L 
-acnaparnHnnaMHHO-2-rnApoKcn-4-4)eHMri6yTMp 
mji] -N-TpeT-6yrk!n-L- 

npofiHH-aMMArMApoxnopkiAa m 0,19 r (0,49 
MMOJib) 4-(N,N-An6eH3nnaMHHo) 
-i4HKnoreKCMnoKCnyKcycHOM KucrtoTbi 
rMApoxnopnAa, nonynMnn 0,12 r yKa3aHHoro b 
3aronoBKe coeAHHeHna b bha© Seci^BeTHoro 
nopoixiKa, nnaBflmerocfl npw 98-103 °C 

OneMeHTHbiM aHann3 Ana 
C 45H 60 N 6 O 7 .2/3 H 2 0 (moji.m 808,99) 

BbNUcneHO, %: C 66,81; H 7,64; N 10,39. 

HartAeHO, %: C 66, 67, H 7,50, N 10,51. 

ripuMep 56 1{(2S, 3S)-3-[N 2 -(4 
-nnnepHA^^OKcn)ai4eTMn-L 
-acnaparMHnn]aMMHo-2-rnApoKcn-4-0eHnri6yTMp 
MJi}-N-TpeT-6yTnn-L -npo/iMHaMHAa 
rMApoxjiopHA 

C/ieAya npoi^eAype, aHartornMHoPi tom, hto 
onkicaHa b npMMepe 17, ho c ncnonb30BaHneM 
200 Mr (0,29 MMonb) 1-{(2S, 3S)-3-[N 2 - 
( 1 -6eH3MJinnnepHA~4-nnoKCM)au 1 eTnn-L 
-acnaparnHnn]aMHHO-2-4-ct)eHnri6yTnpM J n}-N-Tpe 
T-6yTnn-L-nponMHaMMAa (nonyneHHoro, TaK KaK 
onucaHO b npuMepe 54), nonyMnriM 1 60 Mr 
yKa3aHHoro b 3aronoBKe coeAMHeH^R b BMAe 
6ecLJ,BeTHoro nopoixiKa, nnaBflLnerocw npn 
140-148°C. 

OneMeHTHbiM aHariki3 Ana C 3oH46N 6 0 7 .5/4 
HCI.3/2 (moji.m 675,32) 

BbNMcneHO, %: C 53.35; H 7,50; N 12,46, 
CI 6,56. 

HaMAeHO, %: C 53,595 ; H 7.32 N 12,43, 
CI 6,52 

ripuMep 57. 1-{(2S, 

3S)-3-[N 2 -(1 -BeH3nnoKCHKap6oHMnnMnepMA-4-n 
noKcn) -aL^eTnn-L-acnaparMHnn] 
aMHHO-2-rnAPOKCM-4-4)eHMn6yTnpMn} 
-N-TpeT-6yTnn-L -nporiHHaMMA 

CneAyn npoi^eAype, aHanorMMHOM tow, hto 
onwcaHa b npMMepe 30, ho c ncnonb30BaHkieM 
120 Mr (0,19 MMOJib) 1-{(2S, 3S)-3-[N 2 -(4 
-niinepnA^rioKCM)aL\eTMn-L-acnaparMHiin] 
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aMMHo-2-rnflpoKcn-4-cpeHnn 
-OyTMpujil-N-TpeT-eyTMn-L-nponnneHaMHArnAPo 
xnopMAa (nonyneHHoro rax, ksk onucaHo b 
npniviepe 56) n 0,03 mji (0,21 MMorib) 
6eH3nnoKCHKap6oHnnxnopMAa, nonynnnn 110 Mr 
yKa3aHHoro b 3aronoBKe coeflMHeHUfl b enfle 
6ecu,BeTHoro nopoiuKa, nnaBamerocfl npn 
98-1 04°C 

3neMeHTHbiii aHanna nri* C 33H 52 N 6 09«H 2 0 
(mod m 754,86) 

BbiHMCJieHO, %: C 60,46, H 7,21; N 11,13. 

HafaeHO, % C 60,67; H 6 ; 92; N 11,03. 

Macc-cneiap (m/Z): 736, 719, 619, 575, 
511, 501, 444 , 389 , 348 . 327, 91 (ocHOBaHne) 

Cnetap MHCppaKpacHoro nomou^eHU^ 
^ KBr ): v MaKC cm' 1 3338, 1675, 1525, 1454, 
1229, 1110. 

Cneiap HAepHoro MamMTHoro pe30HaHca 
(CDCI 3l 270 MI~l^), S ma: 1,30 (9H, 
CMHrneT), 1,55-2,38 (1 OH, MynbTunneT), 
2,45-2,83 (4H ; MynbTMnneT), 3,21-3,33 (2H, 
MynbTunneT), 3,43-4,00 (6H, MyribTunnei), 
4,36-4,51 (2H, MynbTunneT), 4,61-4,84 (1H, 
MynbTunneT); 5,13 (2H. CMHrneT); 5,35 - 5,44 
(1H, My^bTunneT); 5,38 - 5,93 (1H, 
MyribTunrieT), 642 - 6,51 (1H, MynbTunneT), 
7,13 - 7,50 (11H, MynbTunneT), 8,05 (1 H, 
Ay6rier, J = 7 3 \\\) 

flpuMep 58 

1-{(2S,3S)-3-[N i -(4-AM^HOL^kiKnoreKCMnoKCM) 
aLieTkui-L-acnaparnHun] 

-aMMHO-2-rnflpoKcn-4-ct)eHkin6yTMpMn}-N-TpeT-6y 
run- L-nporiMHaMMAa ruflpoxnopnA. 

CneAyfl npoueflype, aHanornMHOM tom, hto 
onkicaHa b npuMepe 17, ho c i/icnonb30BaHneM 
80 Mr (0,1 MMO/ib) 1-{(2S,3S)-3-[N 2 -(4-N,N- 
AM6eH3MnaMkiHoi4MKnoreKcnnoKCM)ai4eTktri-L-acn 
aparnHun] -aMHHO-2-rnflpoKcn- 

4-0eHnn6yTnpnri}-N-TpeT-6yTMn-L-nporiMHaMHA 
a (nonyneHHoro tsk, kbk on^caHo b npMMepe 
55), nonyMnnn 65 Mr yKaaaHHoro b 3aronoBKe 
coeAHHeHi/ifl b b^as 6ecuBeTHoro noponiKa 
■ 146°C. 

aHann3 atia 
31H48N6O7. 7/6HCI • 3/2H 2 0 (moji. m. 686,31): 
BbMMcneHO, %: C 54,25; H 7.66; N 12,25; 
CI 6,03. 

HaPiAeHO, % C 54,51; H 7,24; N 11,22; CI 
5,87. 

rip^Mep 59. 

1 -f(2S,3S)-3-{N "■-[4-(5eH3nnoKCMKap6oH^naMHH 

o) L^MKJIOreKCHnOKCM] 

-aneTMJi-L-acnaparMHnn}aMHHo-2-rnApoKcn-4- 
f£eHnn6yTnpnn]-N- -TpeT-6yTnn-L-nponnHaMHA 

CneAy^ npoqeAype, aHanorMHHOrt tom, hto 
onucaHa b npMMepe 30, ho c Mcnonb30BaHMeM 
40 wr (61,2 MKMonb) 

1 -{{2S,3S)-3-fN ^-(4-aMHHOu l MKJioreKcnnoKcn)ai4e 
tmji-L- acnaparkiHun] 
aMMHo-2-rMApOKC^-4-QbeHMJi6yTnpnri} 
-N-Tper-GyTun-L- nponnHaMi/iAn/iAPOxnopHAa 
(no/iyneHHoro TaK, KaK onucaHo b npMMepe 58) 

M 0,01 MJI (67,3 MKMOJlb) 

6eH3nnoKCHKapGoH^nxnopnAa- nonyMnriki 22 Mr 
yKa3aHHoro b 3aronoBKe coeA^HeHkm b BMAe 
oecqBeTHoro nopouuKa, nnaBflineroca npn 109 - 

1 14°C. 

3neMeHTHbi^ aHariM3 Ana C39H54N5O9 • H 2 0 

(Mon.M. 768, 89) 

BbiHHcneHO, % C 60.92; H 7,34, N 10,93. 

HaMAeHo, % C 60,92; H 7,13, N 10,85. 

Macc-cneKTp (m/z) 633 (M + -117) 525. 499 
444 417, 373, 327, 70 (ocHOBaHne) 



nHcppaKpacHoro nornoLAeHMH 
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uneKip 

1261, 1227, 1110 

CneKTp aqepHoro MamnTHoro pe30HaHca 
(CDCI 3 ), 270 Ml~q), 5 ma.: 1,08 - 1,49 (13H, 
MynbTunneT), 1,82 - 2 38 (8H, MynbTunneT), 
2,55 (1 H, Ay6neT AySneTOB, J = 6,6 n 14,5 
rq); 2,62 - 2.83 (3H. MynbTunneT), 3,19 - 
3,20 (1H, MynbTunneT); 3,42 - 3,73 (3H, 
MynbTunneT); 3,86 - 3,99 (2H, MynbTunneT), 
4,37 - 4,52 (3H, MynbTunneT), 4,61 - 4,85 
(2H, MynbTunneT); 5,09 (2H, CMHrner), 5,62 - 
5,73 (1H, MynbTunneT); 6 16 (1H, tunpoKuPi 
cnHrneT): 6,56 (1H, CMHrneT); 7,10 - 7,40 
(11H, MynbTunneT); 7,53 (1H, Ay6neT, J = 7,9 
Vu)\ 7,91 (1H, AyGneT, J = 7,9 Vu) 

FlpuMep 60 

1-[(2S,3S)-3-{N 2 -[4-(2-MopqbonMHoaqeTaMMAO) 
c^eHOKCM]aneTMn'L-acnaparMHnn}aMHHO-2-rnAPO 
Kcn-4-4)eHkin6yTMpnn]-N- 
TpeT-6yTktn-L-nponnHaMHA 

CneAyfl npoqeAype, aHanon/NHOM tom, hto 
onucaHa b npuMepe 38, ho c ncnonb30saHneM 
100 Mr (0,137 MMonb) 1 -{(2S,3S)-3-[N 2 -(4- 
6poMaqeTaMMAOct)eHOKCM)aL4eTMn-L-acnaparMHH 
n]aMkiHO-2-rnApoKcn-4- 

qbeHnnGyTMpkin}-N-TpeT-6yTwn-L-nponnHaMHAa 
m 1 Mn Mopc^onnHa, nonynnnn 70 Mr y«a3aHHoro 
b 3aronoBKe coeAMHennfl b bmas 6ecu,BeTHoro 
nopoojKa, nnaBALAerocfl npn 121 - 127°C. 

OneMeHTHbiM aHanns atih 

C 37H51N7O9. 1/2H 2 0 (Mon m 746,84) 

BbiHucneHO, %: C 59,50, H 7,02; N 13,13. 

HaMAeHO, %: C 59,34; H 7,19; N 13,02. 

Macc-cneKTp (m/z); 721 (M + -16), 720, 620, 
523, 493, 428, 391, 348, 327, 100 (ocHOBaHne). 

CneKTp nHcjDpaKpacHoro nomoineHUfl 
( KBr ) ; v MaKC cm" 1 3327, 1674, 1512, 1454, 
1224 1116. 

CneKTp HAepHoro MamnTHoro pe30HaHca 
(CDCI3, 270 MI~lO, 5 ma.: 1,29 (9H, 
c^HrneT); 1,83 - 2,30 (4H, MynbTunneT), 2,51 

- 2,81 (8H, MynbTunneT), 3,13 (2H, cnHrneT); 
3,60 - 3,82 (6H, MynbTunneT); 4,18 - 4,50 
(5H, MynbTunneT); 4,69 - 4,79 (1H, 
MynbTunneT); 5,79 (1 H, LUMpoKMM CMHrneT); 
6,30 (1 H, LUHpoKMPi CMHrneT), 6,56 (1H, 
CMHrneT); 6,86 - 6,94 (2H, MynbTunneT); 7,05 

- 7,35 (6H, MynbTunneT); 7,46 - 7,58 
MynbTunneT), 8,00 (1H, AY^neT. J = 7,3 Vu). 

npMMep 61 
(2S.3S)-3-[N 2 -{4-[N-(2-Mop4)onMH03TMn) 
3MMHoaL;eTnn]-aMHHo<^eHOKCM} 
aueTMn-L-acnaparnHnn]aMHHO-2-rMApoKCM-4- 
cpeHMnGyTMpMn}-N-TpeT-GyTMn-L-nponnHaMMA 

CneAyfl npoqeAype, aHanorM^HOM tom, hto 
onMcaHa b npMMepe 38, ho c McnonbsosaHMeM 
100 Mr (0,137 MMonb) 

1 -{(2S,3S)-3-[N 2 -(4-6poMai4eTaMMA0Ct)eH0Kcn)a 
qeTMn-L- acnaparkiHMn] 
aMHH0-2-rnAp0Kcn-4-4)eHnnCyTMpnn} 
-N-TpeT-GyTMn-L- nponiiHaMMAa m 1 Mn 
4-(2-aMMHG3TMn)Mop4)onMHa, nonyHMnM 17 Mr 
yK33aHHoro b saronoBKe coeAMHeHM^ b BMAe 
GecqBeTHoro nopOLUKa, nnaBflw,erocfl np^ 123 - 
132°C 

3neMeHTHbiM aHanM3 Anw CsgHseNsOg • H 2 0 

{MOJieKynfipHafi Macca 798 92) 

BbiHucneHO, % C 58,63, H 7,32, N 14,03 
Ha^AeHO, %: C 58,43; H 7,33; N 13,68 
Macc-cneKTp (m/z) 593 (M + - 187), 428, 

427, 336, 327 : 100 (oCHOBaHMe) 
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CneKTp MH0paKpacHoro nornoLLieHkifl 
( KBr ) ; v MaKC cm' 1 3321 , 1672, 1510, 1455, 
1225 ; 1117 

CneKTp FiflepHoro MamnTHoro pe30HaHca 
(CDCI 3 , 270 MTl^), s ma.: 1,29 (9H, 
CMHrneT), 1,83 - 2,84 (16H, MynbTunneT), 
342 (2H, cnHmeT); 3,60 - 375 (6H, 
MynbTunneT); 4,35 - 4,52 (5H, MynbTunneT); 
4 69 - 4,80 (1H. MynbTunneT); 5 69 (1H, 
LUkipOKUM cnHrneT), 5,24 (1H, njupOKuPi 
CMHrneT), 6.50 - 6 58 (1H, MynbTunneT), 6,84 

- 6 ; 93 (2H, MynbTunneT); 7,08 - 7,39 (7H, 
MynbTunneT), 7,48 - 7,57 (3H, MynbTunneT), 
8,00 (1H, flyGneT, J = 7,3 fu). 

npMMep 62. 
1 -[{2S,3S)-3-{N 2 -[4-(4-&eH3nnnnnepa3fiH-1 - 
nn)a4eTaMMflo4)eHOKcn] 
-aneTMn-L-acnaparnHnn}aMHHO-2-rkiflpoKcn-4- 
(|3eHnn6yTnpMJi] -N-TpeT-6yTnn-L-nponnHaMMfl 

CneflyR npoi^eflype, aHanornHHOM tom, mto 
onucaHa b npMMepe 38, ho c ncnonb30BaHneM 
100 Mr (0,137 MMonb) 1 -{(2S,3S)-3-[N 2 - 
(4-6poMa4eTaMHAOct3eHOKCM)aL4eTkin-L-acnaparn 
Hun] aMMHO-2-rnflpoKCM-4- 
0eHnn6yTnpnn}-N-TpeT-6yTnn-L-nponnHaMHfla 
h 1 Mn 1 -6eH3kinni/inepa3MHa, nonynnnn 60 Mr 
yKa3aHHoro b 3aronoBKe coeAHHeHMH b bmas 
Oeci^BeTHoro nopowKa, nnaBHLAerocH np^i 119 - 
127°C. 

SneMeHTHbiM aHanM3 n/i^ 

C44H 58 N 8 Oa. 1/2H 2 0 (Mon. m. 853,98). 

BbiHMcneHO, %: C 63,21; H 7,11; N 13,41 

Ha^fleHO, % C 63,36; H 7 11; N 13,32. 

Macc-cneiap (m/z); 479 (M* - - 347), 444, 
427, 382, 364, 327, 325. 70 (ocHOBahme) 

CneKTp MHcppaKpacHoro nornou4eHHfl 
(KBr), v MaKC CM" 1 : 3327, 1675 ; 1515, 1455. 1225. 

CneKTp AAepHoro MarHHTHoro pe30HaHca 
(CDCl 3l 270 MTlQ, S ma: 1,29 (9H, 
cnHrneT); 1,83 - 2,31 (4H, MynbTunneT); 2,45 

- 2,79 (12H, MynbTunneT), 3,12 (2H, 
CMHrneT); 3,51 - 3 72 (4H, MynbTunneT), 4,19 

- 4,51 (5H, MynbTunneT); 4,70 - 4,80 (1H, 
MynbTunneT); 5,76 (1H, lumpokum cnHrneT); 
6,27 (1H, LiinpOKi/itf cnHrneT), 6,58 (1H, 
CMHrneT); 6,85 - 6,95 (2H, MynbTunneT); 7,07 

- 7,37 (11H, MynbTunneT): 7,43 - 7,57 (3H, 
MynbTunneT), 8,00 (1H, Ay6neT, J = 7,9 

npuMep 63 

1-{(2S,3S)-3-[N 2 -{4-[N-(N-TpeT-5yTOKCHKap6oHM 
n -L-nponnn)-N-MeTnnaMHHo] 
4)eHOKCM}aL4eTnn-L-acnaparnHnn]aMMHO-2- 
rnApoKcn-4-4)eHMn6yTnpnn} 
-N-TpeT-6yTnn-L-nponnHaMHA. 

Cneflyn npoueAype, aHanornHHoPi tom, hto 
oni/icaHa b npwMepe 49, ho c kicnonb30BaHneM 
300 Mr (0,45 MMonb) 1-{(2S ; 3S)-3-[N 2 -(napa- 
MeTMnaMHH0c^eH0Kcn)ai4eTMn-L-acnaparMHnn] 

aMMHO-2-rHAPOKCM-4- 

0eHnn6yT^tpnn}-N-TpeT-6yTnn-L-nponnHaMHA-rn 
ApoxnopnAa (nonyneHHoro TaK, KaK onuoaHO b 
npMMepe 20) m 20 Mr 

1-TpeT-6yTOKCMKap6oHnn-L-nponnHa, nonynnnn 
85 Mr yKa3aHHoro b saronoBKe coeAHHeHMH b 
BMfle Geci4BeTHoro nopoLUKa, nnaBflmero npn 
116 - 125°C 

3neMeHTHbiM aHann3 pf\n 

C 42H59N 7 O 10 • 3/2H 2 0 (Mon.M 848,97) 

BbiMMcneHo % C 59.42; H 7.18 N 11,55. 

HaMAeHO, % C 59.37; H 7 31 ; N 1 1 ,26 

Macc-cneKTp (m/z) 607 (M + - 214), 541 
474. 429, 377, 327, 304 70 (ocHOBaHne). 
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CneKTp 

(KBr), y MaKC CM" 1 3335 2975, 1675, 1510, 
1454, 1395 1367, 1247, 1228, 1164. 1123 

CneKTp AflepHoro MarHHTHoro pesoHaHca 
{CDCI3, 270 MTlO, 5 M.fl.: 1,30 (9H, 
CMHrneT), 1,37 - 1,52 (9H, MynbTunneT), 1,63 
- 2,36 (8H, MynbTunneT); 2,57 - 2.85 (4H, 
MynbTunneT); 3,21 - 3 23 (3H, MynbTunneT). 
3,30 - 3,37 (5H MynbTunneT); 4.07 - 4,28 
(1H, MynbTunneT); 4,40 - 4.52 (5H, 
MynbTunneT); 4,70 - 4,80 (1H, MynbTunneT), 
5,70 - 5,90 (1H, MynbTunneT), 6,25 - 6,36 
(1H, MynbTunneT), 6,47 - 6,56 (1H, 
MynbTunneT); 6,93 - 7,02 (2H, MynbTunneT); 
7,10 - 7,35 (6H. MynbTunneT), 7,51 - 7,59 
(1H, MynbTunneT), 8,01 - 8,20 (1H, MynbTunneT). 

npuMep 64 1-[(2S, 3S)-3-{ 

N 2 -[4-(N-Me™n-N-nponnnaMHHo) 

c^eHOKCn]-ai4eTnn-L-acnaparnHMn}aMHHO-2-rnAP 
0Kcn-4-cJ)eHMn6yTMpnn]-N- 
TpeT-6yTnn-L-nponnHaMHAa ruApoxnopuA 

50 Mr (0,06 MMonb) 

1-{(2S,3S)-3-[N 2 -{4-[N-(N-TpeT- 
6yTOKc^Kap6oHnn-L-npon^n)-N-MeTkinaMHHo] 
4)eH0Kcn} ai4eTnn-L- 

acnaparMHnn]aMMHO-2-rnApKocn-4-ct)eHnri6yTMp 
nn}-N-TpeT-6yTnn- L-nponnHaMMAa 
(nonyneHHoro TaK, KaK onucaHO b npuMepe 63) 
o6pa6aTbiBann HeTbipexHopManbHbtM 
pacTBOpOM xnopOBOAopofla b A^OKcaHe, hto6n 
OTinennTb TpeT-6yKTOKCMKap6oHnnbHyMD rpynny, 
w nonynnnM b pe3ynTaTe 39 Mr yKa3aHHoro b 
3aronoBKe coeAnneHMfi b bmag SecL^BeTHoro 
nopoLUKa, nnaBALnerocq npn 150 - 156°C. 

SneMeHTHbiPi aHanns An^ 

C 37H51N7O8. 3/2H 2 0 (Mon.M. 803,56): 

BbiHMcneHO, %: C 55,30; H 6,96; N 12,20 CI 
6,52. 

HaMAeHO, %: C 55,16, H 6,74; N 11,74; CI 
6,31 

npuMep 65. 

(4S)-1-[(2S,3S)-3-/N 2 -TpeT-ByTOKC^Kap6oHnn-L- 
acnaparnHMn)-aMMHo-2-rnAPOKCn-4-(^eHnn6yTMp 
nn]-4-xnop-N-TpeT-6yTkin-L- nponnHaMMA 

K pacTBopy 6,0 r (15,7 MMonb) 
(4S)-1 -[(2S,3S)-3-aMHHO-2- 
rMApOKCH-4-cj3eHnn6yTkipkin]-4-xnop-N-TpeT-6yTM 
n-L-nponkiHaMMAa fnonyMeHHoro TaK, KaK 
onucaHO b nonyneHnn 21(b)] i/i 10,6 r (30,0 
MMonb) cno>KHoro napa-Hwrpoc^eHMnoBoro 
3c£i/ipa 

N 2 -TpeT-6yKTOKcnKap6oHi/in-L-acnaparnHa b 50 
Mn AHMeTnn4)opMaMHAa A°6aBnann c 
oxna>KAeHneM bo nbAy 4,4 Mn (31,4 MMonb) 
TpM3T^inaMHHa, n nonyMeHHyfo cMecb 
nepeMeixiMBanM b TeMeHne 3 ahom. l~lo 

OKOHHaHMM 3TOrO BpeMeHU peaKL^MOHHyKD CMeCb 

ocBo6o>KAann ot pacTBOpMTenfi nyTeM 
neperoHKM npn noHnweHHOM AasneHMM, m 
ocTaTOK pasOaBnfinn MeTuneHxnopnAOM 
Pa36aBneHHbiPt pacTBOp npoMbiBann 5%-HbiM 
(Macca k o6beMy) boah bi m pacTBopoM 

nMMOHHO^t KUCJlOTbl. 1 H. BOAHblM paCTBOpOM 

ruAPOKcuAa HaTpuR n HacbiineHHbiM boahnm 
pacTBopoM xnop^Aa HaTpua (b yKa3aHHOM 
nop^AKe), nocne nero ero KOHi^eHTpupOBann 
nyTeM BbinapuBaHna npi/i noHH>KeHHOM 
AaBneHUM llonyHeHHbiM ocTaTOK OMkiLuann 
nocpeACTBOM KonoHOHHOM xpoMaTorpac^MM c 
Mcnonb30BaHkieM cMecu (1 30 no o6"beMy) 
MeTaHona \a MeT^neHxnopnAa b KaMecTBe 
anfoeHTa, n b pe3ynbTaTe nonynnnM 7 6 r 
yK33aHHoro b 3aronoBKe coeAHHeHUR b bha© 
Decu,BeTHoro nopoLUKa, nnaBfiLnerocfi npn 126 - 
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132°C. 

SneMeHTHbiPt aHani/13 Ann 

0 28H42N5O7CI . I/2H2O (moj-i.m. 605,12). 

BbNi/icneHO, % C 55,57; H 7,16; N 11,57; 
CI 5.86. 

Ha^eHo % C 55,77, H 6,93, N 11,72, CI 
6,03. 

ripniviep 66. 

';4S)-[(2S ; 3S)-3-(N-BeH3nnoKCHKap6oHHii-L-MeTM 
ohhji) 

aMMHO-2-rnflpoKCM-4-4)eHHJi6yTMpMri]-4-xnop-N-T 
peT-OyTMn-L-nporiMHawMA. 

K pacTBopy 100 Mr (0,26 MMonb) 
(4S)-1-[(2S,3S)-3-aMMHO-2- 
rn ApOKC m -4 -cpe h nn 6y t m p mji ] 
-4-xjiop-N-rpeT-6yTkin-L-nponnHaMMfla 
(nonyMeHHoro TaK, KaK oni/icano b nonyneHMH 
21(b)) \a 74 wr (0,26 MMOJib) 

N-6eH3MflOKCHKap60HHfl-L-MeTMOHMHa B 2 MJ1 

AMMeTunc^opMaMUfla Ao6aBnRni/i c 
oxna>KAeHMeM bo nbfly 51 mkh (0,31 MMonb) 
93%-Horo AM3Tnni4MaH4>occt)aTa n 72 mkji (0,52 
MMonb) TpusTunaMUHa, m nortyneHHyfo cMecb 
nepeMewnBani/i b TeneHne 1 aha. flo oKOHnaHnn 
3Toro BpeMeHM peaKMMOHHyK) CMecb 
KOHi^eHTpupoBanki nyTeM neperoHKH npi/i 

nOHUXeHHOM AaBneHMM, M KOHLjeHTpaT 

pa36aBrmjin 3TnnaLjeTaTOM. Pa36aBneHHbiw 
pacTBop npOMbiBann 5%-hhm (Macca k 06'beMy) 

BOAHbIM paCTBOpOM J1HMOHHOM KMCJlOTbl ]A 

5%-HbiM (Macca k o6t>eMy) BOAHbiM paciBopoM 
KapooHaTa HaTpi/m (b y Ka3aHHOM nopflAKe), 
nocne nero ero BbicyLuneann HaA 6"e3BOAHbiM 
cynbqbaTOM HaTpi/m. 3aTeM yAananH 
pacTBopnTerib nyTeM ottohkm npn iiohh>k6hhom 
AaBneHUM, m ocTaTOK OHMLAann nocpeACTBOM 
npenapaTHBHotf tohkocjiomhom xpoMaTorpac£ni/i 
c Mcnorib30BaHneM CMecu (8 : 1 no oo"-beMy) 
MeTuneHxnopnAa n MeraHona b KanecTBe 
npoaBnaioLAero pacTBopnien^, nonyni/iB b 
pe3ynbraTe 161 Mr yKa3aHHoro b 3aronoBKe 
coeAMHeHMR b BMAe 6ecL\BeTHoro nopoujKa : 
nnaBflLi^erocH npi/i 81 - 88°C 

3;ieMeHTHbiM aHariM3 aha 

C 32H 43 N 4 0 6 CIS • 1/2 H 2 0 (Mon.M. 656,23). 

BbiHUcneHO, %: C 58,57; H 6,76; N 8,54; CI 
5,40; S 4,89. 

HaMAeHO, %: C 58,34, H 6,59, N 8,42; CI 
5,35; S 4,75. 

Macc-cneiap (m/z): 646, 610, 572, 464, 
415, 368, 340, 307, 91 (ocHOBaHne). 

CneKTp HH(})paKpacHoro nomoi_neHMH 

(KBr), v MaKC cwT 1 : 3320, 1656, 1531, 1455, 1229. 

CneKTp PAepHoro MamwrHoro pe30HaHca 
(CD3OD, 270 MTlO, 5 M.fl.: 1,27 - 1,37 (9H, 
MyribTunneT); 1,67 - 1,88 (2H, MynbTunneT); 
1,98 - 2,04 (3H, MynbTunneT); 2,07 - 2,15 
(1H, MynbTunneT); 2,25 - 2,44 (2H, 
MynbTunneT); 2,68 - 2,99 (3H, MynbTunneT); 
3,76 (1H, AV^ner AV^neTOB, J = 7,4 m 10,2 
V\\)\ 4,09 - 4,42 (6H, MynbTunneT); 5,04 - 
5,13 (2H, MynbTunneT), 7,11 - 6,40 (10H, 
MynbTunneT). 

npuMep 67. 1-[(2S, 

3S)-3-(N 2 -XnHOKcanMH-2-MnMeTi^n-L- 
acnaparnHMn)-aMHHo-2-rnAPOKCM-4-(t>eHnn6yTMp 
Mn]-N-TpeT-6yTMn-L-nponMHaMMA 

K pacTBopy 300 Mr (0,60 MMonb) 

1- [3-(L-acnaparnHnn)aMHH0-2- 
rviApOKCM-4-4)eHnn6yTnpnn]-N-TpeT-6yTnn-L-npo 
nnHaMMA-rnApoxnopMAa n 115 Mr (0,72 MMonb) 

2- $opMnnxnHOKcannHa b 3 Mn MeiaHona 
Ao6aBn?inM c oxna>KAeHkieM bo nbAy 50 Mi<n 
(0,36 MMonb) TpusTunaivinHa n 27 Mr (0,42 
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MMonb) i4naH6opornApn,aa HaTpua, m 
nony-ieHHyio CMecb nepeweujuBann npn 
KOMHaTHOM TeMnepaType b TeneHne 20 m. 3aTeM 
npeKpaL^anM TeneHne peaKi^nn nyTeM 
AOoaBneHuifl 0,60 Mn 1 h. boahom 
xnopMCTOBOAOpOAHOM KucnoTbi, n yAanwnn 
pacTBOpMTenb nyTeM ottohkh npn noHM>KeHHOM 
AaBneH^iM. FlonyMeHHbiPi ocTaroK 

SKCTparnpoBann STunai^eTaTOM . 3aTeM 

OpraHUHeCKMtf 3KCTpaKT npOMblBaJIM 5%-HblM 

(Macca k o6"beMy) boahwm pacTBopoM 
rnApoKap6oHaTa HaTpMfl m HacbimeHHbtM 
boahnm pacTBopoM xnopi/iAa HaTpHfl (b 
yKa3aHHOM nop^AKe), nocne nero ero 
BbicyiUMBanM HaA 6e3B0AHbiM cynbc^aTOM 
HaTpufl. 3aTeM yAanjinn pacTBopnTenb nyTeM 
ottohkh npM noHH>KeHHOM AaBneHnn, n ocTaroK 
om m LA3-n n nocpeACTBOM npenapaTHBHOfi 
TOHKOcnoi^HoPi xpoMaTorpacfwn c 

ncnonb30BaHneM CMecu (16:4:1 no o6"beMy) 
xnopocpopMa, MeTaHona m 33%-hom (o6"beM k 
o6-beMy) boahom yKcycHOM KUcnoTbi b KanecTBe 
npojRBnfljoinero pacTBopa, nonyMHB b 
pe3ynbTare 76 Mr yKa3aHHoro b 3aronoBKe 
coeAHHeHM^ b bma© >KenToro noponiKa, 
nnaBfliAeroca npi/t 116-11 9°C. 

3neMeHTHbiM aHanM3 Ana 

C 32H41N7O5 • 1,25H 2 0 (MoneKynqpHaa Macca 
626,22) 

BbNUcneHO, %: C 61,37; H 7,00, N 15,66. 

HaMfleHO, %: C 61,64; H 7,41; N 15,02 

Macc-cneirrp (m/z): 590, 503, 429, 327, 
228, 163, 133, 70. 

CneKTp HHc£paKpaci-ioro nomoineHkm 
( KBr ): v MaKC CM _1 : 3338, 1668, 1513. 

Cne«rp HAepHoro MarHMTHoro pe30H3Hca 
(CDCI3, 270 MTl^), 5 M JX 

1,29 (9H, CMHrneT); 1,82-2,45 (6H, 
MynbTunneT); 2,58-2,82 (2H, MynbTunneT); 
2,99-3,14 (1H, MynbTunneT); 3,20-3,80 (7H, 
MynbTunneT); 4,40-4,51 (3H, MynbTunneT); 
5,78 (1H, LUnpoKUM AY^neT, J = 8,6 TlO, 6,22 
(1H, LUwpoKHrt Ay^neT, J = 8,6 Vu); 6,44-6,60 
(5H, MynbTunneT), 7,08-7,29 (5H, 
MynbTunneT); 7,90 (1H, AySneT, J = 9,2 I~lO. 

npMMep 68. 

1 -[2S,3S)-3-(N 2 -BeH3nnoKCMKap6oHMn-L-acnapa 
rnHnn)aMMHO-2 

-r^ApOKC^-4-4)eHi/in6yTnpnn]-N-TpeT-6yT^n-L-a3 

eTMAMH-2-Kap60KCaMMA. 

CneAys^ npoueAype, aHanornHHOki tom, hto 
onucaHa b np^Mepe 1, ho c Mcnonb30BaHkieM 
443 Mr (1,0 MMonb) (2S,3S)-3-/N 2 - 
6eH3nnoKCMKap6oHnn-L-acnaparMHMn)aMMHO-2-r 
HAPOKCM-4-4)eH!/inMacnfiHoPi KucnoTbi m 256 Mr 
(1 ,0 MMonb) 

1-TpeT-6yTOKCMKap6oHnn-N-TpeT-6yTnn-L-a3eTH 
AHH-2-Kap6oKcaMMAa, nonynnnn 150 Mr 
yKa3aHHoro b 3aronoBKe coeAHHeHM?i b BMAe 
Geci^BeTHoro nopotuKa, nnasHLneroca npn 
109-1 10°C. 

3neMeHTHbiM aHann3 C 3oH39N507«H 2 0 

(Mon.M. 599,69) 

BbNncneHO,%: C 60,09; H 6,89; N 11,68 

HameHo% C 60,34, H 6,73; N 11,91. 

Macc-cneKTp (m/Z): 581 (M + ), 564, 549. 
490, 465, 430, 374, 368, 316, 290 : 242, 214 : 
157, 128, 108 (ochobhom nuK). 

CneKTp MHCppaKpacHoro nornou^eHUjq 
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1455, 1394, 1367, 
1053, 1029. 

CneKTp ^ASpHoro MarHMTHoro pesoHaHca 



3305, 1668, 
1323, 1263, 



1540, 
1228, 



1498, 
1122, 
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1,33-1,36 (BMecTe 
2,06-2 35 (1H, 
2,40-2,50 (2H : MynbTunneT); 

MynbTunneT); 2,75-2.97 (2H, 
3,80-4,05 (1H, MynbTunneT); 

MynbTunneT); 4,24-4,33 (3H, 
4,42-4,46 (1H MynbTi/inneT), 
cnHmeT), 7,12-7,35 (10H, 



-(XHHOnMHKap60HM 



(270 MI~m, CD 3 OD), 3 M.fl 
9H ; Ka>KAbiw ci^HrneT), 
wynbTunner), 
2 55-2,65 (1H 
MynbTi/inneT); 
410-4,19 (1H 
MyjibTunneT), 
5,70 (2H 
MynbTunneT) 

ripuMep 69 
TpeT-6y™n-1-{(2S,3S)-3-[N 
n)- L-acnaparnHnn] 

aMHHO-2-rnflpOKcn-4-4)eHMn6yTHpnn}-L-nMneKon 

HH3T 

69(a) 

TpeT-6yTMn-1-[(2S : 3S)-3-6eH3nnoKCMKap6oHnna 

MHHO-2-rHflpOKCH- 

4-4)eHMn6yTMpnn]-L-nnneKODMHaT. 

K pacTBOpy 329 Mr (1 MMorib) 
(2S.3S)-3-6eH3MJiOKCMKap6oHHjiaMHHo-2 
-rMAPOKCH-4-ctDeHnnMacnfiHOM KUcnoTbj h 222 Mr 

(1 ,00 MMOJlb) 

TpeT-6yTnn-L-nnneKonnHaTrnflpoxnopkifla b 10 
Mn AHMeTunc^opMaMMAa Ao6aBnnn c 
oxna>KfleHi/ieM bo ribfly 210 Mr (1,2 MMorib) 
flM3TnnL\MaHc^occf)aTa n 223 Mr (2,2 MMonb) 
TpusTuriaMMHa, n nonyneHHyK) cMecb 
nepeMeiDMBa/in b TeneHne 3 h no okohh3hhh 
3Toro BpeMeHM Ha Hee BOSAetfcTBOBann TaK, KaK 
onucaHO b npuMepe 1. m b pe3ynbTaTe nonynann 
230 Mr yKa3aHHoro b 3aronoBKe coeflMHeHMH b 
BMfle 6eci4BeTHoro cnpona. 

Macc-cneKTp (m/Z): 497 (M*). 

69 (b) Tper-6yTnn-1-[(2S, 

3S)-3-(N 2 -6eH3MJiOKCk!Kap6oH^r!-L 
-acnaparnHM J n)aMMHO-2-rnApoKcn-4-4)eHMn6yTnp 
nn]-L-nnneKonnHaT 

PacTBOp ecero (0,46 MMOJib) 
TpeT-6y™n-1-[(2S,3S)-3- 

6eH3nnoKCMKap6oHMnaMHHO-2-rnApoKci4-4-4)eHM 
n6yTnp^ifl] -L-nnneKO^HHara [nonyneHHoro TaK, 
KaK onucaHo Bbiiue Ha CTaflkin (a)], 
pacTBopeHHoro b 10 Mn STanona, 
nepeMeujMBann b aTMOcqbepe BOAOpoAa w b 
npucyTCTBMM 0,46 Mn oAHOHOpManbHOH boahom 

XflOpklCTOBOflOpOAHOM KMCDOTbl M 50 MT 

10%-Horo [Macca/Macca]na.nnaAHfi Ha 
ApeBecHOM yme Mepe3 5 m KaTann3aTop 

OTC^MJIbTpOBblBanH, n 4)MJ1bTpaT 

KOHqeHTpupoBann nyTeM ynapuBaHUP npn 
noHM>K9HHOM p,3 BJieHkin, nonyni/iB b pe3ynbTaTe 
TpeT-6y™n-1-[(2S,3S)-3- 

aMMhio-2-rwApoKC^-4-4)eHMn-6yrMpMn]-L-nnneKO 
rikiHaT. Bee nonyneHHoe coeAHHeHne m 267 Mr 
(0,69 MMonb) napa-HMTpoc^eHnn-N- 

6eH3nnoKCMKap6oHnn-L-acnaparnHaTa 
pacTBopanw b 5 mji A^Mernn4)opMaMtiAa- 3aieM 
k nonyMeHHOMy pacrBopy Ao6aBn*nn c 
oxna>KAeHMeM bo ribAy 50 Mr (0,5 MMOJib) 
TpusTunaMMHa, n nony^eHHy md CMecb 
o6pa6aTbiBann aHanorwMHO TOMy, ksk onucaHO b 
npuMepe 15, nonynuB b pe3yribTaTe 60 Mr 
yKa3aHHoro b 3aronoBKe coeA^HeHkifl b bhas 
6ecu,BeTHoro nopoiuKa. 
69(c) 

TpeT-6yTMJi-1 -{(2S,3S)-3-[N 2 -(2-xnHoriMHKap6oH 
nn)-L 

-acnaparnHnn]aMHHO-2-rnApoKcn-4-4)eHMn6yTMp 
nn}-L-nMneKonnHar 

PacTBOp 50 Mr (0,08 MMonb) 
TpeT-6yTMn-1-[(2S,3S)-3-(N 2 - 
6eH3nrtOKCMKap6oHnri-L-acnaparMHMri] 
aMMHO-2-rnApoKcn-4-4)eHMri- oyTMpun] 
-L-nkineKOJiMHara [nonyneHHoro TaK. KaK 
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onucaHO Bbiiue Ha cTaflkin (b)] b 5 mji MeTaHona 
nepeMeLUMBann 3 m b aTMOc<$epe BOAOpoAa n b 
npucyTCTB^M 0,08 Mn 1 h boahom 
xnopucTOBOAOpOAHOM KucnoTbi n 10 Mr 
10%-Horo nannaAfifl Ha ApesecHOM yme, htoSh 
OTm,ennTb 6eH3nnoKCMKap6oHnnbHy ko rpynny (~io 

OKOHMaHHH 3TOrO BpeMeHM OT0HJ1bTpOBblBanM 

KaTannaaTop, w c£nnbTpaT KOHL^eHTpupoBann 
Aocyxa nyTeM ynapkiBaHna npn noHUxeHHOM 
AaBneHMM. TBepAbifi ocTaTOK \a 20 Mr (0,12 
MMonb) xMHanbAMHOBOM KUcnoTbi pacTBopwnn B 
3 Mn AHMeTHncpopMaMHAa, n k pacTBOpy 
Ao6aenRnn c oxna>KAeH neM bo nbAy 20 Mr (0,12 
MMonb) AH3TnnunaHO(£occfc>aTa n 40 Mr (0,40 
MMOJib) TpnaTunaMUHa HonyMeHHyK) CMecb 
3aTeM nepeMeujUBann 3 m, nocne nero ee 
o6pa6aTbiBann aHanornHHo TOMy, ksk onucaHO b 
npi/iMepe 14, n nonynnnn b pe3ynbTaTe 29 Mr 
yKa3aHHoro b 3aronoBKe coeAMHeHMfl b BMAe 
GecABeTHoro nopoiuKa, nnaBHLAerocfl npn 
86-88 o c 

OneMeHTHbiti aHann3 atir 

C 34H4 1 N 5 07.3 1 5H 2 0 (Mon m. 694,76) 

BbiMncneHO.% ; C 58,74, H 6,96, N 10,08. 

HaMAeHO,%: C 58,83; H 6,62; N 8,95. 

CneKTp HAepHoro pesoHaHca (CDCI 3l 270 
Mfi^), t s ma.: 1,31, 1,51 (6H, MynbTunneT), 
1 ,6-1 ,87 (2H, MynbTunneT), 2,70-3,07 (2H, 
MynbTunneT); 4,10-4,29 (2H, MynbTunneT); 
4,30-4,60 (1H, MynbTunneT); 4,9-5,1 (1H, 
MynbTunneT); 5,3-5,47 (2H, MynbTunneT); 
6,2-6,46 (1H, MynbTunneT); 6,93-7,21 (2H, 
MynbTunneT); 7,27 (2H : cnHrneT); 7,60-7,66 
(1H, MynbTunneT); 7,75-7,80 (1H, 
MynbTunneT); 7,86-7,9 (1H, MynbTunneT); 
8,17-8,33 (2H, MynbTunneT); 9,2-9,32 (1H, 
MynbTunneT). 

ripuMep 70 

(4S)-1-{(2S,3S)-3-[2(S)-BeH3MnoKCMKap6oHnnaM 
HHO-4-cynbcjDaMOnn-6yTnpMnl 
aMHHO-2-rnAPOKCM-4-4)eHnn6yTnpnn}-4-[xnop-N- 
TpeT-6yTnn-L-nponMHaMMA 

CneAyfi npoueAype, aHanornHHOM rofi, hto 
onucaHa b npuMepe 66, ho c ncnonb30BaHkieM 
122 Mr (0,32 MMonb) 

(4S)-1-f(2S,3S)-3-aMHHO-2- 
rnApoKcn-4-4)eHMn6yTMpnn]-4-xnop-N-TpeT-6yTH 
n-L-nponnHaMMAa[nony^eHHoro TaK, KaK 
onucaHO b nonyneHMM 21 (b)] n 100 mt (0,32 

MMOnb) 

(S)-2-6eH3nnoKCMKap6oHnnaMHHo-4-cynb43aMon 
nMacn^HOM KUcnoTbi, nonynnnn 169 Mr 
yKa3aHHoro b 3aronoB«e coeAHHeHM^ b BHAe 
GecL^BeTHoro nopoiuKa, nnaBRu^eroc^ npn 
115-122°C. 

3neMeHTHbiM aHann3 Ans^ 

C 3iH 4 2N50 8 CiS.1/4H 2 0 (Mon. m. 684,71). 

BbiHHcneHO,%: C 54,37, H 6,26, N 10,23; CI 
5,18, S 4,68 

HaMAeHO,%: C 54,49, H 6,68, N 10,17; Ct 
5.58, S 4,63. 

Macc-cneKTp (m/Z): 643 (M + -36), 544, 
536, 472, 436, 435, 368, 340, 323, 91 
(ocHOBanne) 

CneKTp MH(£paKpacHoro nomomeHi/m 
(KBr) v MaKc cm" 1 3337, 1668, 1531, 1455, 
1393, 1366 1331, 1229 1151 

CneKTp AAepHoro MarHHTHoro pe30HaHCa 
(CD 3 OD. 270 M^) ; 5 ma: 132 (9H 
cnHrneT). 1,93-2,18 (3H, MynbTunneT); 
2,66-2,88 (2H, MynbTunneT), 2,94-3,07 (3H, 
MynbTunneT); 3.60-3,69 (1H. MynbTunneT): 
4,13-4 21 (1H. MynbTunneT), 4.25-4,42 (5H. 
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MyribTunner), 5,08 (2H, ckiHrneT), 7,11-7,39 
(10H MyribTunneT). 

npuMep 71 (4S)-1-[(2S, 

3S)-3-[N-BeH3HJiOKCMKap6oHnn-L-cepmi/aMMHO- 
2 - rn apokc m -4 -4>e h mji 6y t m p ma] -4 -xn o p- N - t pe t -6y 

TMJl-L-npOJIMHaMUfl 

Criepyn npoi^eAype, aHanornHHotf tom\ hto 
onucaHa b npuMepe 66, ho c i/icnonb30BaHi/ieM 
100 Mr (0,26 MMonb) 

(4S)-1-[(2S,3S)-3-aMMHO-2- 
rMflpoKCki-4-4)eHktn6yTnpMf!] 
-4-xjiop-N-Tper-6yTMn-L-nponnHaMWAa 
(nonyneHHoro TaK, ksk onyicaHO b nonyneHMH 
21(b) m 62 Mr (0 : 26 MMOJib) 
N-6eH3nnoKCHKap6oHnri-L-cep^Ha, nonyMnnn 84 
Mr yKa3aHHoro b 3aro/iOBKe coeflUHeHUP b bhas 
6eci4BeTHoro nopoiUKa, nraBHLneroc* npn 
98-103°C. 

SrieMeHTHbiM aHann3 AJ~ia 

C 3oH 39 N 4 07.1/3H 2 0 (Mon. m. 609,11). 

BbiHMcneHO,% : C 59,15; H 6,58; N 9,20; CI 
5.82. 

HaMAeHO,%: C 59,20, H 6.44, H 9 ; 23, CI 6.21. 
Macc-cneKTp (m/z) 603 (IVT+1), 566, 503, 
466, 458, 399, 371, 342, 341, 91 (ocHOBaHne) 
CneKTp MHC^paKpacHoro nornomeHi/m 



(KBr), 



CM 



3401, 3328, 1664, 1531, 



1499, 1455, 1267, 1226 

CneKTp pftepHoro MarHHTHoro pe30HaHca 
(CD 2 OD, 270 MTi^), e> ma: 1,31 (9H, 
CMHrneT); 2,02-2,17 (1H, MynbTMnneT); 
2,67-2,85 (2H, MynbTunner), 2,94-3,02 (1H, 
MynbTunneT); 3,56-3,80 (3H, MynbTMnneT), 
4,08-4,15 (1H, MynbTMnneT), 4,32-4,45 (5H, 
MynbTi/irmeT); 5,08 (2H, cnHrneT); 7,11-7,40 
(10H, MynbTunneT). 

np^Mep 72. (4S)-1-[(2S, 

3S)-3-(N 2 -5eH3HjioKCHKap6oH^ri-L-3-Kap6aMonn 
OKCManaHnn)aMMHo-2-rnAPOKCM-4- 
ct>eHkuiGyTMpnn]-4-xjiop-N-TpeT-6yTnn-L-nponMH 
aMi/iA 

Cneflyn npoi^eAype, aHanoryiHHOM tom, hto 
onucaHa b npuMepe 66, ho c ncnoribsoBaHMeM 
135 Mr (0,35 MMonb) (4S)-1-[(2S, 
3S)-3-aMMH0- 

2-rMApoKcn-4-ct)eHnnGyTMpnjil-4-xnop-N-TpeT-6y 
TkiJi-L-nponnnkiHaMHAa (nonyneHHoro TaK, KaK 
onucaHO b nonyneHMM 21 (b)) m 100 Mr (0,35 

MMOflb) 

N 2 -6eH3nnoKCMKap6oHMn-L-3-Kap6aMonnoKcna 
naHMHa, nonynanM 20 Mr yKa3aHHoro b 
3aronoBKe coeflMHeHHH b BUfle Ceci^BeTHo^o 
nopoLUKa, nnaBHLnerocfl npn 102-108°C. 

SneMeHTHbiM aHann3 atip 

C3iH 4 oN 5 0 8 Ct.H 2 0 (MO/i. m 664,14). 

BbNHcneHO,%: C 56,06, H 6 37, N 10.55 CI 
534 

Ha^AeHO.%: C 56.00: H 6,20; N 10.55; CI 
5,70 

Macc-cneKTp (m/z): 503 (M + - 142), 488, 
451, 410, 406, 377, 330, 314, 91 (ocHOBaHMe) 
CneKTp MH4)paKpacHoro nomoLU,eHkm 



(KBr), 



CM 



3329, 1 721, 1667, 1529, 



1499, 1455. 1394, 1366, 1335, 1266, 1277 

CneKTp HAepHoro MarHMTHoro pe3onaHca 
(CD 3 OD, 270 Ml^), 8 ma 131 (9H, 
CMHrneT); 2,05-2,17 (1H, MynbTMnner): 
2,68-2,99 (3H, MyribTunner), 3,70-3,79 (1H, 
MynbTkinneT); 4,04-4,16 (2H, MynbTMnneT); 
4 22-4,46 (6H, MyribTunneT); 5 08 (2H, 
CMHmeT), 7.11-7,42 (10H, MynbTunner) 

npuMep 73 H(2S, 
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3S')-3-/N '-5eH3wnoKCMKap6oHMn-L-acnapari/iHiin 

)aMMHo-2-4-43eHMn6yTnpnAnn] 

-4,4-An4)Top-N-TpeT-6yTMJi-L-nporiMHaMMA 

CneAya npOLieAype, aHanornHHoPi tom, hto 
onucaHa b npMMepe 1 , ho c wcnonb30BaHi/ieM 
222 Mr (0,5 MMOJib) (2S, 

3S J-3-/N 2 -6eH3nnoKCMKap6oHMrt-L-acnaparnHMJi 
/aMkiHo-2-rnApoKCkf-4- cfreHMnMacnaHHOM 
KucnoTbi v\ 153 Mr (0,5 MMonb) 
N *-TpeT-6yTOKCMKap6oHtin-4,4-flMct)Top-N-TpeT- 
GyTun-L-nporikiHaMMAa, nonyHMnn 24 Mr 
yKasaHHoro b 3aronoBKe coeAMHeHMfl b BHAe 
Geci^BeTHoro nopOLuxa, nnaBHineroca npi/i 
101-103°C. 

OneMeHTHbiM aHariM3 Arm 

C 31H39N5O7F2.I/2H2O (moji.m 640, 69) 

BbiHncneHO.% C 58,12, H 6,29, N 10,93 F 
9,93. 

Ha^AeHO,%: C 58,26; H 6,30, N 10,87; F 
5,53. 

Macc-cneKTp (m/z): 632 (IVT+1), 614, 594, 
540, 515, 497, 424, 398, 368, 351, 290, 264, 
210, 165, 120, 91 (ochobhom nMK) 

CneKTp MHcppaKpacHoro nornomeHMa 
( KBr ), v MaKC cm" 1 : 3328, 1668, 1531, 1531, 
1455, 1395, 1368, 1257, 1227, 1149, 1101, 
1047 

CneKrp AAepHoro MarHHTHoro pesoHaHca 
(CD3OD, 270 MHO, 5 M.fl.: 1,32 (9H, 
CMh-meT), 2,34-2,50 (2H, MynbTMnneT), 
2,58-2,71 (2H, MynbTMnneT); 2,73-2,94 (2H, 
MynbTkinneT), 4,05-4,29 (3H, MynbTMnneT), 
4,40-4,46 (2H, MynbTMnneT); 4,59 (1 H. 
Ay6neT, Ay6neTOB ; J = 7,3 1/1 8,5 Tu,); 5,08 
(2H, cnHrneT), 7,11-7,35 (10H, MynbTMnneT) 

npuMep 74. H(2S, 

3S)-3-(N 2 -beH3nnoKCHKap6oHnn-L-acnaparMHnr! 
)aMHHO-2-rnApoKcn-4- 

cf)eHMn6yTMpnn]-4,4-AHMeT0KCM-N-TpeT-6yTkin-L- 
nponnHaMHA 

K pacTBOpy 2,1 r (7,43 MMonb) 
1 -TpeT-6yTOKC^tKap6oHMn-4- 
0Kco-N-TpeT-6yT^n-L-nporii/iHaMHA3 
(nonyneHHoro TaK, KaK onucaHo b nonyneHnn 
3), pacTBopeHHoro b CMecu 20 Mn MeTaHona \a 
10 Mn 4 h pacTBopa xnopoBOAOpOAa b 
AMOKcaHe, AO^aBfiFinn 10 Mn 6eH3ona, n CMecb 
KOHu,eHTpnpoBann nyTeM ynapuBaHMfl npM 
noHnxeHHOM AaBiieHnn flaB/ieHne 6eH3ona m 
KOHU,eHTpnpoBaHMfi cMecu nyTeM ynapHBaHna 
npn noHM>t<eHHOM AasneHMM noBTOpfinn Tpi/i 
pa3a B xoAe 3TMX onepai^MM nponcxoAnnn 
OAHOBpeMeHHo oTLAenneHne 
TpeT6y TOKCMKapGoHnnbHOM rpynnbi n 
KaTannsai^Mq OKCorpynnbi. PacTBop 
nonyneHHoro t3kmm o6pa30M ruApoxnopnAa n 
3,29 r (7.43 MMonb) (2S, 
3S)-3-(N 2 -6eH3nnoKCHKap6oHnrt-L-acnaparnHnn 
)aMMHo-2-rMApOKCM-4- c^eHMnMacn^HHoPt 
KMcnoTbi, pacTBOpeHHOtf b 20 Mn 
AHMeTMncfjopMaMMAa, oxna>KAariM nbAOM. 3aTeM 
k oxna>KASHHOMy pacTBOpy Ao6aBnnnM k 1 ,49 r 
(8,27 MMonb) AH3TnnL^aH(£oct}>aTa, nocne nero 
Ao^a Bn H.n m no Kann?iM 2,25 r (22,28 MMonb) 
TpM3TnnaMMHa , h nonyneHHyfo CMecb 
nepeMeujUBan^ 3 h no oKOHHaHMM 3Toro 
BpeMeHu peaKU,noHHy CMecb KOHi^eHTpupoBann 
nyTeM neperoHKM npM noHM>KeHHOM Aa BJieHMH 
3aTeM KOHLieHTpaT cMeujann c 10%-HbiM 

(MaCCa/06"beM) BOAHbtM paCTBOpOM nMMOHHOH 

KucnoTbi, nocne nero 3KCTparktpOBann 
STunat^eiaTOM 3KCTpaKT npoMbiBann 10%-HbiM 

(MaCC/OG'beM) BOAHbIM paCTBOpOM 
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ruflpOKapGoHara HaTpua n HacbimeHHbiM 
BOflHbiM pacTBopoM x/iopufla HaTpMfl, nocne 
nero ero BbicyLUHBann Hafl 6e3BOAHbiM 
cyribcfjaTOM Haipua YflananM pacTBopnTexib 
nyTeiw ottohkh npw noHMxeHHOM AaBneHUM, m 
odaTOK OHMLi^ajiM nocpeflCTBOM npenapaTMBHOM 
roHKOcnoMHOM xpoMaTorpacfMi/i c 

ncnonb30BaHneM cMecu (10:1 no o6~beMy) 
MeT^ineHxnopnAa n MeraHona b KanecTBe 
npoflBn^KDi^ero pacTBOpa, nonynMB b 
pe3yrtbraTe 2,7 r yi<a3aHHoro b 3aronoBKe 
coeflMHeHMa b BMfle Oeci^BerHoro nopoujKa, 
nnaBameroca npn 100-105°C. 

SneMeHTHbiPi aHanuo ppn 
G33H45N5O9.I/2 H 2 0 (Mon.M. 664,76). 

BbiHMcneHO,%: C 59,63; H 6,97; N 10,54. 

HaMAeHO,%: C 59,68, H 6,68, N 10,52 

Macc-cneKTp (m/z): 623 (M + - 32), 606, 
555, 532, 523, 515, 506, 448, 415, 398, 369, 
288, 256, 199, 156, 108 (ochobhom nuK) 

CneKTp HHCppaKpacHoro nomoineHMfl 



(KBr), v MaKC cm" 1 : 3328, 1668, 1534, 1455, 
1393, 1366, 1322, 1228, 1129, 1089, 1051. 

CneKTp HAepHoro MarHMTHoro pe30HaHca 
(CD3OD, 270 MTu,), S M.fl.: 1,31, 1,33 
(BMede 9H, Ka>Kflbitf CMHmeT); 2,03 (1H, 
AyoneT AySneTOB, J = 8,7 m 13,0 n_0; 
2,41-2,49 (2H, MynbTkinner); 2,54-2,64 (1H, 
MyribTunneT); 2,76-2,88 {2H, MynbTunneT); 
3,25 (3H, GkiHrner); 3,29 (3H, cnHmeT), 3,66 
(1H, flyeneT, J = 11,1 fu,), 4,04 (1H, AyoneT, 
J = 11,1 TlO; 4,24-4,31 (1H, MynbTunneT); 
4,36-4,46 (3H, MynbTunneT), 5,08 (2H, 
CMHrneT); 7,11-7,36 (10H, MynbTunneT). 

npMMep 75 1-{ (2S, 

3S)-3-[N 2 -{4-[N-(4-Mopqt>onMHOKap6oHMn-1 -nkine 
pa3MHn/iai4eTmi)-N-MeTnnaMMHo] 
4)eHOKCM}-ai4eTHJi-L-acnapariiHMJi]aMHHO-2-rMAP 
0KCM-4-cjDeHMn6yTnpMrt}-N-TpeT-6yTnri-L- 
nponnHaMHA- 

CneAyn npoi^eflype, aHanornHHOM tom, hto 
onucaHa b npuMepe 38, ho c ncnonb30BaHMeM 
12,3 mt (0,1 MMO/ib) 

4-Mop4)onMHOKap6oHnnnnnepa3HHct)opMMaTa v\ 
31,3 Mr (0,05 MMonb) 1-[(2S, 
3S)-3-{N 2 -[4-(N-6poMai4eTnn-N-MeTMnaMkiHO)cjD 
eHOKCM]aL^eTMn-L-acnaparnHnn}- 
aMMHO-2-rnAPOKCM-4-4)eHnn6yTnpnn]-N-TpeT-6yT 
nn-L-nponnHaM^Aa, nonyHi^nn 30 MryKa3aHHoro 
b 3aronoBKe coeAHHeHMH b bma© GecuBeTHoro 
nopoujKa, nnaBJRLneroc^ npn 126-129°C 

OneMeHTHbi^ aHann3 Anfl 

C 43H 61 N9O 10 .3/2H2O (moji.m. 891,04). 
BbNucneHO, %: C 5796; H 7,24; N 14,15. 
HaMAeHO,%: C 57,85; H 7,08; N 13,95. 
CneKTp HAepHoro MarHMTHoro pesoHaHca 
(reKcaAe^TepupoBaHHbtM AHMeTMncynb4)OKCMA, 
270 Ml^), S M.fl.: 1,30-1,32 (9H 
MynbTunneT); 1,57-2,02 (6H, MynbTunneT) 
MynbTunneT); 
2,53-2,82 (6H 
MynbTunneT); 
3,37-3,59 (3H 
MynbTunneT); 
4,44-4,53 (5H 
MynbTunneT); 
6 : 2-6,4 (1H, 
MynbTunneT) 



2,08-2,21 (2H, 
MynbTunneT); 
2,85-3,2 (2H. 
MynbTunneT); 
3,65-3,78 (6H 
MynbTunneT); 
4,68-4,74 (2H 
MynbTunneT); 
6,45-6,53 (2H, 

AyoneT, J=8,7 Tu); 7,14-7,29 
MynbTunneT); 7,43 (1H, AyoneT, J=8,2 
7,91-7,92 (1H, MynbTunneT) 
(IpuMep 76. 

(4S)-1-[(2S : 3S)-3-(2-beH3nnoKCMKap6oHnnaMMHO 



2,28-2,34 (2H ; 

MynbTunneT); 
3,24-3,34 (6H ; 

MynbTunneT); 
4,22-4,35 (2H. 

MynbTunneT); 
5,75-6,1 (1H, 
MynbTunneT) 
6,96 (2H ; 
(5H. 
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nponeHonn)aMHHO- 

2-rnApOKCH-4-abeHnn6yTnpnn]-4-xnop-N-TpeT-6y 
Tun-L-nponnHaMMA. 

CneAy^ npoi^eaype, aHanon/NHofi tom, mto 
onucaHa b npMMepe 66, ho c ncnonb30BaHkieM 
120 Mr (0,31 MMonb) 

(4S)-1 -[(2S ,3S)-3-aMMHO-2-rnApoKCn-4-4)eHkin6y 
TMpun] -4-xnop-N-TpeT-6yTnn-L- nponnHaMUfla 
(nonyneHHoro TaK, KaK onucaHO b nonyneHUM 21 
(b)) m 80 Mr (0,31 MMonb) 

2- 6eH3nnoKcnKap6oHnnaMHHonponeHOBow 
KMcnoTbi, nonyMnnn 49 Mr yKa3aHHoro b 
3aronoBKe coeAHHeHi/m b Bufle 6ecL\BeTHoro 
nopoujKa, nnaBflLneroca npn 64-69°C. 

SneMeHT aHani/13 atih C 30H37N4O6CI • 2/3 
H 2 0 (Mon.M. 597.10). 

Bbi4McneHo,%: C 60,34%; H 6,47; N 9,38; CI 
5,94% 

Ha^AeHO%: C 60,25; H 6,49%; N 9,68; CI 
5,98. 

npuMep 77. (4S)-{(2S, 

3S)-3-[2(S)-EeH3nnoKCHKap6oHnnaMMHo-4- 
MeT^ncynb4>oHnn6yTnpnn] 
-a m m HO-2-rnApOKCM-4-4)eH nn6yT \a pun} 
-4-xnop-N-TpeT- 6yTMn-L-nponMHaMktA 

K pacTBopy 100 Mr (0,15 MMonb) 
(4S)-1-[(2S, 3S)-3-(N- 

6eH3nnoKCMKap6oHMn-L-MeTHOHnn)aMMHO-2-rMA 
poKcn-4-cfieHMneyTMpnn] - 
4-xnop-N-TpeT-6yTnn-L-nponnnaMMfla 
(nonyMeHHoro TaK, KaK oni/tcaHO b npuMepe 66) 
B MeTMneHxnopnAe AoSaBn^nM 200 Mr 

3- xnop-nepoKCki6eH30MHoPi KucnoTbi, m 
nonyneHHyK) CMecb nepeMeujMBanki b Tenenne 
22 m. 3aTeM peaKi^MOHHyto CMecb npowibisann 1 
h. BOAHbiM pacTBopoM ruflpoKCHAa HaTpn^ M 
o6pa6aTbiBann aHanornHHO TOMy, KaK onncaHO b 
npuMepe 66. nonyMeHHbiM HeoMMLAeHHbiPt 
npoAyKT oHULL^ann nocpeACTBOM npenapaTMBHOM 
TOHKOCnOMHOW xpoMaTorpacjDnn c 
ncnonb30BaHneM CMecu (8:1 no o6~beMy) 
MeT^tneHxnopnAa m MeTanona b KanecTBe 
npojiBnjiioLAero pacTBOpa n nopoLUKOBann 
reKcaHOM, nonyMHB b pe3ynbTaTe 60 Mr 
yKa3aHHoro b 3aronoBKe coeAHHeHMH b BMAe 
6eci4BeTHoro nopoujKa, nnaBflmeroca npn 99 - 
112°C. 

SneMeHT aHann3 Anpi C32H43N4O8CIS • 1/2 
H 2 0 (Mon. m. 688,23). 

BbNucneHO, % : C 55,84, H 6,53, N 8,25, CI 
5,22, S 4,56 

Ha^AeHO ; %: C 55,98, H 6,61, N 8,19, CI 
5,32, S 4,60 

Macc-cneKTp (m/z): 580 (M* - 98), 544, 
543, 476, 418, 404 , 341, 340, 91 (ocHOBaHMe). 

CneKTp MHqtipaKpacHoro nornomeHun 
(KBr), v MaKC cm' 1 : 3351, 1665, 1455, 1393, 
1364, 1302, 1131. 

CneKTp HAepHoro MarHHTHoro pe30HaHca 
(CD3OD, 270 M^), 5 M.A-: 1,31 (9H, 
CMHrneT); 1,91-2,14 (3H, MynbTunneT); 
2,66-3,10 (8H, MyribTMnneT); 3,69-3,79 (1H, 
MynbTunneT); 4,11-4,44 (6H, MynbTMnneT); 
5,08 (2H, MynbTunneT), 7,10-7,40 (10H, 
MynbTunneT). 

npuMep 78. (4S)-1-{ 

(2S : 3S)-3-[N 2 -(1-MeTMnnHAa3on- 
3-MnKap6oHMn)-L-acnaparMHnn] 
aMHHo-2-rnApoKCM-4-c^eHMn6yTMpMn} 
-4-xnop-N-TpeT- 6yTnn-L-nponMHaM^A. 

CneAyfl npoi^eAype, ananorMMHOM tom, mto 
onMcaHa b npMMepe 16, ho c Mcnonb30BaHneM 
170 Mr (0 ; 28 MMonb) (4S)-1-[(2S, 3S)-3-(N 2 - 



o 

10 

CO 
CO 

o 



a: 



-34- 



ro 

o 
o> 
co 
en 

O 



TpeT-6yTOKCMKap6oHMn-L-acnapar^Hnn)aMHHO-2- 
rnflpoKCH-4-ct)eHnn6yTMpnn] - 
4-xnop-N-TpeT-6yTnn-L-nponnHaMH,aa 
(nonyneHHoro TaK, ksk onucaHo b npuMepe 65) 
m 50 Mr (0,28 MMorib) 

1 -MeTnnnHfla3on-3-Kap6oHOBOM KucnoTbi , 
nonynnnn 125 Mr yKa3aHHoro b 3aronoBKe 
coeflMHeHMP b BMfle 6eci4BerHoro nopoiuKa, 
nnaBHLneroc^ npi/i 129-134°C 

SneMeHTHbiM aHann3 Anfl 
C 32H 4 oN 7 0 6 CI . 2/3 H 2 0 (mod. m 666,16). 

BbNMcneHO.%: C 57,69, H 6,25, N 14,72, CI 
5,32. 

HaMfleHO,%: C 57,79, H 6,69; N 14,71; CI 
5,38. 

Macc-cneKTp (m/z): 653 (M + ), 619, 602, 
564. 519 502. 483. 406. 376. 375. 159 
(ocHOBaHkie). 

Cneiap i/iH4>paKpacHoro n3nyneHna 

( KBr ), v MaKC cm* 1 : 3343, 1630, 1527, 1487. 
1433, 1395, 1365. 

CneKTp HAepHoro Mami/iTHoro pe30HaHca 
(CD 3 OD, 270 Mft^), s M.fl.: 1,21-1,33 (9H, 
MynbTunneT), 2,02-2,18 (1H, MynbTi/inneT), 
2,63-2,95 (5H, MynbTunneT), 3,68-3,80 (1H, 
MynbTunneT); 4,14 (3H, CMHmeT); 4,30-4,46 
(5H MynbTunneT); 4,84-4,95 (1H, 
MynbTunneT); 6,90-7,07 (3H, MynbTunneT); 
7,11-7,35 (3H, MynbTunneT); 7,41-7,65 (2H, 
MynbTunneT); 3,18-8,28 (1H, iwynbTunneT) 

HpMMep 79. (4S')-1-{(2S, 

3S)-3-[N 2 -(5-MeTOKCH-2- 

MHAonnnKap6oHMJi)-L-acnaparMHMn]aMkiHO-2-rnA 
poKCH-4-cjDeHnn6yTMpnn}-4- xnop-N-TpeT- 
6yTnn-L-nponnHaMMA- 

CneAya npoi^eAype, aHanornMHOM tom, mto 
onucaHa b npuMepe 16, ho c i/i cn on b30BaH we m 
150 Mr (0,26 MMOJib) (4S)-1-[(2-S, 3S)-3- 
/N 2 -TpeT-6yTOKCMKap6oHnrt-L-acnaparnHMn)aMM 
HO-2-rnApoKcn- 4-cf)eHnn-6yTMpMri] 
-4-xnop-N-TpeT-6yTnn-L-npojiHHaMMAa 
(nonyMeHHoro TaK, KaK oni/icaHO b npMMepe 65) 

M 50 Mr (0,26 MMODb) 5-MeTOKCHMHAOn-2- 

KapGoHOBotf KucnoTbi nonynann 117 Mr 
yKaaaHHoro b 3arorioBKe coeAHHeHi/ia b Bi/iAe 
GecL^BeTHoro nopowKa, nnaBfliAeroca npu 
144-151°C. 

3rieMeHTHbiM aHariM3 Ana 
C 33 H 41 N 6 0 7 CI . 1/2 H 4 0 (Mon. M. 678,17). 

BbNWcneHO,%: C 58,44; H 6,24; N 12,39; CI 
5.23. 

HaMAeHO,%: C 58.27: H 6,11; N 12,15; CI 
5,32. 

Macc-cneKTp (m/z): 653 (M + - 15), 422, 
421 346, 104 (ocHOBaHne). 

CneKTp HHcjDpaKpacHoro nomomeHMH 

CM" 1 : 3333. 1655, 1531, 1452, 1433. 



( KB 0> V MaKC 

CneKTp HAepHoro 
(CD 3 OD, 270 MTu,), 
MynbTunneT); 2,04-2,17 (1H 
2,52-2,94 (5H, MynbTunneT), 
MynbTunneT); 4,29-4,47 (5H 
4,84-4,95 (1H : MynbTunneT); 
MynbTunneT), 7,32-7.39 (1H 
HpMMep 80. 



MarHMTHoro pe30HaHca 
5 m.a.: 1,25-1,38 (9H, 
MyribTMnneT); 
3,59-3,64 (4H, 
MyribTMnneT), 
6,89-7,27 (8H, 
MynbTunneT). 

(4S)-1-{(2S, 



3S)-3-[N -(M3o6eH30Kca3onnn- 

3- Ka p6oHMn/-L-acnaparMHnn]aMMHO-2-rnApoKCM- 

4- cjDeHMn6yTMpMn}-4-xnop- 
N-Tper-6yTMn-L-nporiMHaMMA 

CneAV^i npou,eAype, aHanorMMHOM tom hto 
onkicaHa b npMMepe 16 ; ho c McnonbsoBanneM 
180 Mr (0,3 MMorib) (4S)-1-[(2S. 3S)-3-/N 2 - 
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7,52 (1H, 
MynbTunneT), 

(4S)-1-{(2S, 



TpeT-6yTOKcnKap6oHnn-L-acnaparMHnn/aMMHO-2- 
rnAPOKCM-4-ct)eHMn6yTnpMn] - 
4-xnop-N-TpeT-6yTnn-L-nponnHaMHAa 
(nonyneHHoro TaK, KaK onucaHO b npuMepe 65/ 
m 50 Mr (0,3 MMonb) 

n3o6eH30Kca3on-3-Kap6oHOBOM KucnoTbi, 
nonynnnn 30 Mr yKa3aHHoro b 3aronoBKe 
coeAHHeHMw b bhas oecijBeTHoro nopoujKa, 
nnaB^LJ^eroc^ npn 1 1 8-1 27°C 

OneMeHTHbifi aHann3 Ana 

C 3iH3 7 N 6 0 7 CI . H 2 0 (Moii.M. 659,13). 

BbiHMcneHO,%: C 56,94, H 5,96; N 12,75; CI 
5,38. 

Ha*AeHO,%: C 56,37; H 5.80; N 12,75; CI 
5,82. 

Macc-cneKTp (m/z): 625 (M + - 15), 589, 
588. 524. 488. 487. 104 (ocHOBahme). 

CneKTp MHCppaKpacHoro nornoLneHi/m 
(KBr), v MaKC cm" 1 : 3340, 1665, 1530, 1498, 
1430, 1393, 1366 1224 

CneKTp HAepHoro MarHi/iTHoro pe30HaHca 
(CD3OD, 270 MI~lO, 5 m.a : 1,25-1,34 (9H, 
MynbTunneT); 2,05-2,15 (1H, MynbTunneT); 
2,65-2,99 (5H, MynbTunneT); 3,70-3,80 (1H, 
MynbTunneT), 4,31-4,46 (5H, MynbTunneT); 
4,85 - 4,96 (1H, MynbTunneT); 6,91 - 7,33 
(5H, MynbTunneT); 7,45 
MynbTunneT); 7,68 - 7,78 (2H, 
8,17 - 8,23 (1H, MynbTunneT). 

ripi/iMep 81 
3S)-3-[N 2 -(1 -MeTnn-3-^HAonnrtKap6oHnn)-L-acn 
apan/iHnn]-aMMHo- 

2-rnApoKci4-4-cf)eHMn6yTnpMn}-4-xnop-N-TpeT-6y 
Tun-L-nponnHaMHA 

CneAyp npoi^eAype, aHanornMHOM tom, <-ito 
onucaHa b npMMepe 16, ho c ncnonbaoBaHneM 
180 Mr (0.29 MMonb) (4S)-1-[(2S, 
3S)-3-(N 2 -TpeT-6yTOKCMKap6oHnn-L-acnaparnHM 
n)aMMHO-2-rMApoKCn- 

4-c^eHnn6yTMpnn]-4-xnop-N-TpeT-6yTnn-L-nponM 
HaMMAa (nonyneHHoro TaK, onucaHo b np^Mepe 
65) m 50 Mr (0,29 MMonb) 
1 -MeTnnMHAon-3-Kap6oHOBoCi KucnoTbi, 
nony^nnn 44 Mr yKaaaHHoro b 3aronoBKe 
coeAMHeHi/m b bmas 6eci4BeTHoro nopotuKa, 
nnaBHLAeroca npw 129 - 137°C. 

3neMeHTHbiM aHann3 Ana 

C 3 3 H 41 N60 6 CU2/3H20 (Mon. m. 665,17). 

BbiMUcneHO, %: C - 59,58%, H - 6,42%, N - 
12,64%, CI - 5,33%. 

HaMAeHO,%: C - 59,43%, H - 6,26%, N - 
12,45%, CI - 5,36%. 

Macc-cneKTp (m/z): 637 (M + - 15), 518, 
500, 481, 410, 362, 158 (ocHOBaHkie). 

CneKTp MHcppaKpacHoro nomoiAeHkm 
(KBr), v MaKC cm -1 : 3343, 1660, 1536, 1468, 
1432, 1393, 1376, 1367. 

CneKTp flAepnoro MamnTHoro pe30HaHca 
(CD3OD, 270 MTlO, s m.a.: 1,29 (9H, 
CMHrneT), 2,04 - 2,18 (1H, MynbTunneT), 2,57 
- 2,97 (5H, MynbTunneT); 3,68 - 3,89 (4H, 
MynbTunneT); 4,18 - 4,46 (5H, MynbTunneT); 
4,83 - 4,94 (1H, MynbTunneT); 
(3H, MynbTunneT); 7,10 
MynbTunneT); 7,35 - 7,49 (1H 
7,72 - 7,80 (1H, MynbTunneT), 
(1 H, MynbTunneT). 

npMMep 82 

(4S)-1-{(2S,3S)-3-[N 2 -(7-MeTOKCn-2-6eH30$ypa 
HKap6oHnn)- L-acnaparnHun] 
aMMHO-2-rnApoKC^-4-4)eH^n6yTktpnn} 
-4-xnop-N-TpeT-6yTnn- L-nponi/maMi/iA 



6,89 - 7.02 
7,30 (4H, 
MynbTunneT); 
8,05 - 8,13 
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Cneflya npoL^eaype : aHanornHHon tou, hto 
onucaHa b npkiMepe 16 c kicnonb30BaHkieM 155 
Mr (0.26 MMOJib) 

(4S)-1 -f(2S.3S)-3-(N 2 -TpeT-6yTOKCHKap6oHHJi-L- 
acnaparnHnn)aMMHO- 

2-rMflpOKCM-4-cf)eHMn6yTkipMn]-4-xnop-N-TpeT-6y 
run-L-nponnHaM^fla (nonyneHHoro raK, KaK 
on^caHo b npMMepe 65) m 50 Mr (0.26 MMonb) 

7-MeTOKCH-2-69H30Cj)ypaHKap60HOBOl?l KUCnOTbl, 

nojiyMnnn 114 Mr yi<a3aHHoro b 3aronoBKe 
coeflMHeHUH b BMfle 6ecLi,BeTHoro nopoiUKa, 
nnaanmerocn npn 125 - 136°C. 

SneMeHTHbiM aHanki3 Ana 

C 33H4oN 5 0 8 CL1/2 H 2 0 (moji. m 679,16). 

BbiHMcneHO, %: C 58,37; H 6,09; N 10,31, 
CI 5,22 

HaMfleHO, %: C 58,59, H 6.11: N 10,09; CI 
5,14. 

Macc-cneicrp (m/Z): 619 (M + - 50), 582, 
518 517. 450, 422, 393. 392. 175 (ocHOBaH^e). 

Cnetap KHCppaKpacHoro nornou^eHHS 
( KBr ), v M0KC cm" 1 : 3339, 1656, 1589, 1492, 
1428, 1274, 1207 

Cneiap ^AepHoro MamkiTHoro 
(CD 3 OD, 270 MTu,), 5 m n 
CMHrner): 1,35 (2H, cnHrneT), 
(1H MynbTunner); 2,60 
MynbTkinneT), 3,70 - 3,80 (1H, 
4,00 (3H, CHHmeT); 4,31 
MynbTkinneT); 5,85 - 4,94 (1H, 



pe30HaHca 
1,29 (7H, 
2,05 - 2,18 
2,96 (5H, 
MynbTkinneT), 
4,44 (5H, 
MyribTunneT); 
7,46 - 7,51 



6.91 - 7,30 (8H, MynbTkinneT); 
(1H MynbTkinneT). 

HpuMep 83. (4S)-1-{(2S, 

3S)-3-[N 2 -(5-0Top-2-MHAoriktriKap6oHHJi)-L-acna 
parnHMfi]-aMMHO- 

2-rnApOKCn-4-4)eHHJi6yTMpnn}-4-xjnop-N-TpeT-6y 
Tun-L-npojiMHaMHA- 

Cneflyn nponeAype, aHanornHHOM tcm, hto 
onMcaHa b npuMepe 16 : ho c ncnonb30BaHneM 
29 wr (0,16 MMonb) 5-c^TopHMAon-2-Kap6oHOBOM 
KMcnoTbt ki 85 Mr (0,16 MMonb) 
(4S)-1-f(2S,3S)-3-(L-acnaparMHMri)aMHHo-2-rnAp 
OKCki-4-qbeHkiJi6yTkipkin] - 

4-xnop-N-TpeT-6yTkin-L-nporikiHaMMArnApoxnopn 
Aa, nonyHMfin 73 Mr yKa3aHHoro b 3aronoBKe 
coeA^HeHkm b bma© 6eci4BeTHoro nopowKa, 
nnaBPLAeroc^ npki 141 - 143°C. 

3neMeHTHbiM aHanki3 Ana 

C 32H39N 6 0 7 Ci.H20 (Mon. m. 676,17). 

BbNucneHO, % C 56,86; H 6,11; N 12,43; 
CI 5,24; S 2.81 

HaPiAeHO, %: C 57,08, H 6,04, N 12,27; CI 
5,28, S 2,66. 

CneKTp ^AepHoro MamkiTHoro pe30HaHca 
CCD3OD, 270 MTu,), 5 MA 1,08 (9H, 
ckiHTieT), 1,9 - 197 (1H, MynbTkinneT); 2,42 
2,50 (1H, MynbTkinneT); 2,51 - 2,75 (5H, 
MynbTkinneT); 3,56, 3,58 (1H, AyGneT 
AyoneTOB, J = 8.4 n 10.5 V\\)\ 4,07 - 4,11 
4,26 - 4,39 (3H, 
- 4,53 (1H, MynbTkinneT); 
MynbTkinneT); 5,05 (1H, 
Tq), 6,88 (1H, LUkipoKkM 
MynbTkinneT): 7,03 
7,13 - 7,16 (1H, 



i'1H MynbTkinneT) 
MynbTkinneT); 4,46 
4,79 - 4,84 (1H : 
Ay6neT, J = 9,1 
cnH-neT), 6,96 - 7,06 (3H 
7,09 (2H, MynbTkinneT), 



MynbTkinneT); 7,28 - 7,3 (3H. MynbTkinneT), 
7.4' - 7,47 (2H, MynbTkinneT), 7.56 (1H, 
cnHTieT), 7,93 (1H : AyoneT, J = 87 Yt\)\ 
8 56 (1H, Ay6neT, J = 8,1 Vu) 
HpMMep 84 

r4S)-1 -{(2S 3S)-3-[N 2 -(6-HMTpo-2-XMHOKcannHKa 

pGoHMn)-L-acnaparMHnn] 

aMMHO-2-rMApoKcn-4-cf)eHnn6yTMpMn) 
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-4-xnop-N-TpeT-6yTnn-L-nponnHaMHA 

CneAyfl npoqeAype. aHanorkiHHOkl tom, hto 
onucaHa b npkiMepe 14, ho c ncnonb30BaHneM 
490 Mr (0,92 MMonb) 

i-[3-(L-acnaparnHnn)-aMMHO-2-rnApoKCM-4-4)eHM 
n6yn/ipkin] -4-xnop-N-TpeT-6yTkin- 
L-nponMHaMHArnApoxnopnAa n 220 Mr (1,01 

MMOJib) 6-HHTpOXMHOKCanMH-2-Kap60HOBOM 

KucnoTbi (nonyMeHHOM Tax, KaK onkicaHO b 
nonyneHMH 22), nonyHnnM 190 r yKa3aHHoro b 
3aronoBKe coeAHHeHna b bmas 6neAHO->KenToro 
nopoujKa, nnaBamerocsR npn 153 - 156°C. 

SneMeHTHbiLi aHartus Ana 

32H37N 8 0 8 CL1 ,25 H 2 0 (moji. m. 719,66) 

BbWMCJieHO, %: C 53,40, H 5,53; N 15,57; 
CI 4,93. 

HaMAeHO, % C 53,66; H 5,47, N 15,24; CI 
6,28 

Macc-cneKTp (m/Z). 679 (fvT-17), 660, 
643. 613, 580, 544, 449, 418, 315, 288, 253, 
203, 175, 104, 58. 

CneKTp HHCppaKpacHoro nornomei-Mfl 
(KBr), v MaKC CM" 1 ' 3351, 1671, 1537. 

CneKTp ^AepHoro MarHHTHoro pe30HaHca 
(CDCI3, 270 MOO, 8 m.a.: 1,29 (9H, 
cnHrneT); 2,52 - 2,95 (6H, MynbTkinneT), 3,74 
- 3,82 (1H, MynbTkinneT); 4,21 - 4,37 (2H, 
MynbTunneT), 4,40 - 4,57 (3H, MynbTkinneT); 
4,93 - 5,01 (1H, MynbTunneT); 6,22 (1H, 
unpoKUM ckinrneT), 6,33 - 6,48 (2H, 
MynbTkinneT); 6.88 - 7,28 (6H, MynbTunneT), 
7,70 (1H, AyfrieT, J = 7,9 I~lO, 8,28 - 8 ; 34 
(1H, MyjibTunneT); 8,57 - 8,64 (1H, 
MynbTkinneT); 9,05 - 9,11 (1 H, MynbTunneT); 
9.68 - 9,72 (1H, MynbTunneT). 

flpkiMep 85 

(4S)-1 -{(2S,3S/-3-fN 2 -(6-AMkiHO-2-xnHOKcankiHKa 
p6oHkin)-L-acnaparkiHnn] 
aMHH0-2-rnAP0KCki-4-4)eHkin6yTktptin} 
-4-xnop-N-TpeT-6yTkin-L-nponnHaMHAaueTaT 

Cneflyfl npoqeAype, aHanornHHOki tom, hto 
onucaHa b npHMepe 17, BOCCTaHaBJikiBann 130 
Mr (0 19 MMonb) 

(4S)-1 -{(2S,3S)-3-[N 2 -(6-HMTpo-2-xkiHOKcajiMHKa 
p6oHkin)-L-acnaparnHkin] - 
aMkiHO-2-rnApOKCki-4-0eHkin6yTMpnn}-4-xnop-N- 
TpeT-6yTkin-L-nponkinaMMAa (nonyneHHoro T3K, 
KaK onucaHO b npuMepe 84), ki 3aTeM npoAyKT 
OHMU^ajin n ocpe act bo m npenapaTMBHOki 
T OHKOcnokiHOki xpOMaiorpac^kin n c 
kicnonb30BaHMeM CMecki (16: 4: 1 no o6-beMy) 
xnopoqbopMa, MeTaHona v\ 32%-HOki 
(o6"beM/o6"beM) BOAHOkt y KcycHOM KucnoTbi b 
KanecTBe npoflBnfltoLqero pacTBopa, nonynkiB b 
pesynbTaTe 36 Mr yKa3aHHoro b 3aronoBKe 
coeAHHeHUH b BktAe >KenToro nopoujKa, 
rmaBHLnerocH npn 171 - 174°C 

3neMeHTHbiM aHann3 ati^ 
C 32H3 9 N 8 06CLC2H402. 0,75 H 2 0 (Mon m 
740 72) 

BbMkicneHO. % C 55,13; H 6,06, N 15,13, 
CI 4,79% 

HakiAeHO, % C 55,05; H 5,81; N 15,41%, CI 
5,38% 

Macc-cneKTp (m/z): 649 (M + -18), 603, 577, 
551 523. 509, 423, 393, 368, 313. 285. 236, 
1*11, 109, 70 57 

Cneiap MH0paKpacHoro nornoLii,eHkifl 

^ KBr ). v MaKC! cm' 1 : 3351 1669, 1522, 1493 

CneKTp EAepHoro MamnTHoro pe30HaHca 
(CD3OD, 270 MTm), 5 ma: 1,28 (9H 
ckiHrneT), 1,96 (3H, ckiHmer); 2,01-2,18 (1H 
MynbTkinneT); 2,65-2,97 (5H MynbTkinneT); 
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3,70-3,78 (1H, MynbTun^eT), 4,31-4,47 (5H, 
MynbTunneT); 4,82-4,92 (1H, MynbTunneT); 
6,86-7,46 (7H, MyribTunneT), 7,83 (1H, 
AySnej, J=9,2 I~lO, 9,14 (1H, CMHrneT). 

^npuMep 86. 1-[(2S,3S)-3-/ 

N 2 -BeH3Mn-L-acnaparnHMji)aMHHO-2-rnApoKCH-4 
-0eHnn6yTnpnn]-N-TpeT- 6yTnn-L-nponnHaMMA 

CneAya npoL^eAype, aHanorMHHOM tom, hto 
onucaHa b npMMepe 67 ; ho c ncnonb30BaHMew 
500 Mr (1,01 MMorib) 

l-[3-(L-acnaparnHMn)-aMMHO-2-rnApoKcn-4-c)DeHn 
nGyTupuji] -N-rpeT-6yTnn-L- 
nponkiHaMMArnApoxriopMAa m 123 w«n (1,21 
MMonb) 6eH3ajibflernAa, nonynanM 510 Mr 
yKa3aHHoro b 3aronoBKe coeAMHeHMfl b B^fle 
0eci4BeTHoro nopoujKa, nnaBHLAeroca npn 
96-99 o c 

3neMeHTHbiM aHann3 at a 

C 3oH 4 oN 5 05.0,5 H 2 0 (moji m 559,67): 

BbNMcneHO, %: C 64,38, H 7,33; N 12,51. 

HaMAeHO, %: C 64,52, H 7 71 , N 12,08. 

npMMep 87. 1-[(2S, 

3S)-3-(N 2 -BeH3nn-N 2 -MeT^n-L-acnaparnHMJi)aM 

MH0-2-rHAP0KCH- 

4-ct:eH^n6yTkipMn]-N-TpeT-6yTMri-L-nponMHaMMA. 

CneAya npoueAype, aHanorMHHOM tom, hto 
onucaHa b npMMepe 67, ho c ncnonb30BaHneM 

200 Mr (0,36 MMonb) 1-[(2S, 3S)-3-/ 
N < --6eH3Mn-L-acnaparnHMn)aMMHO-2-rnApOKCH-4 
-4>eHHJi6yrnpnn]-N-TpeT-6yTnn- L-nponMHaMMfla 
(nojiyneHHoro tsk, KaK onucaHO b npMMepe 86) 
n 41 mkti (0,54 MMOJib) 37%-Horo cpopMannHa, 
nonyMnnn 149 Mr yKa3aHHoro b 3aronoBKe 
coeA^iHeHUfi b BMAe Geci^BeTHoro noponiKa, 
nnaB^LAeroc?! npM 97-100°C 

3riGMeHTHbiM aHanM3 Ann C 31 H4 2 N5O5«0,25 
H 2 Q (moji. m. 569,19). 

BbNMcneHO, %: C 65,42; H 7,53; N 12,31. 

HaMAeHO, %: C 65,27, H 7,48; N 12,21. 
^npMMep 88 1-[(2S, 3S)-3-/ 

N 2 -BeH3MnoKCMKap6oHnri-N 2 
-MeTnn-L-acnaparMHMn/aMMHO-2-rnAPOKCM- 
4-cpeHMJi6yTMpnn]-N-TpeT-6yTHJi-L-nponnHaMHA. 

Cneflyq npoi^eAype, aHanornMHOM tom, mo 
onucaHa b npMMepe 17, noABepranM 
Ae6eH3nnnpoBaHMK5 120 Mr (0,21 MMonb) 1-[(2S, 
3S)-3-/N 2 -6eH3nn-N 2 

-MeTWin-L-acnaparnHHJi)aMkiHo-2-rkiApoKcn-4- 
cpeHnn-6yrnpnn] -N-rpeT-GyTun-L-nponnHaMkiAa 
(nonyMeHHoro tbk, KaK onktcaHO b npMMepe 87), 
m nonyHMJiM b peayribTaTe 104 Mr 1-[(2S, 
3S)-(N 2 -MeTnn-L-acnaparnHkiri)aMMHO-2-rMApoK 
CM-4-c|)eHnri6yTHMn] -N-Tper 
Syrnn-L-nponMHaMMArnApoxnopMAa. 3aieM 
noBTopRnM npoi4eflypy, aHanornHHyho tom, hto 
onucaHa b npMMepe 30, 3a ncKfifOHeHneM Toro, 
hto b KanecTBe McxoAHbix MaTepManoB 
ncnonb30Bann 51 Mr (0,10 MMorib) 3Toro 
rMApoxriopMAa \a 16 mkti (0,11 MMonb) 
^eHannoKCMKapOoHnnxriopMAa, m b pe3ynbTaTe 
nonyMnriM 50 Mr yKa3aHHoro b 3aronoBKe 
coeflUHeHnw b BMAe 6ect4BeTHoro nopowKa, 
nriaBflLnerocfl npn 100-103°C. 

3neMeHTHbiPi aHanM3 atie C 3 2 H4 2 N 5 O«0,5 
H 2 0 (Mon. m. 617,73): 

BbNMcneHO, %: C 62,21; H 7,02: N 11,34 
HaMAeHO, % C 62,07; N 6,94; N 11,44 
Macc-cneKTp (m/z): 610 (M*+1), 593, 502, 
429, 401, 384, 304, 223, 171, 129, 91, 70 
Cneicrp MHc^paKpacHoro nornoiAeHMH 



(CDCI 3 , 270 Mru), fi M.fl.: 1,28 (9H, 
CMHrneT), 1 ,85-2,04 (2H, MynbTi/injieT); 
2,10-2,45 (5H, MyribTunneT); 2,50-2,92 (4H, 
MyjibTunneT); 3,61-3,80 (2H, MynbTunneT); 
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4,32-4,55 (3H, MyribTunneT), 
MyribTunneT); 5,45-5,60 (1H, 



5,95-6,05 (1H, 
MynbTunneT); 
6,95-7,45 (10H, 
flpuMep 



MynbTunner), 
6,75-6,84 (1H ; 
MynbTunneT). 
89 



4,94-5,18 (3H, 
MynbTunner); 

6,36-6,50 (1 H, 
MynbTunneT); 

H(2S, 



(KBr), 



CM" 



3340, 1675, 1536. 



Cneicrp ^AepHoro MamMTHoro pe30HaHca 



10 3S)-3-[N -(4-5eH3nnoKCMKap6oHnnaMMHoc£>eHoc 
Kki)ai4eTnn-N 2 -MeTnn-L- acnaparMHMin] 
aMHHo-2-rnAPOKcn-4-4)eHnn6yTnpMn} 
-N-TpeT-6yTnn-L-nponnHaMHA. 

CneAya npoue^ype, aHanornMHoPi tom, hto 
onucaHa b npMMepe 16, ho c ncnonb30BaHneM 
45 Mr (0,088 MMonb) 1-[(2S, 
3S)-3-(N 2 -M6TMn-L-acnaparMHMn)aMHHO-2-rnAP 
OKCM-4-o>eHMn6yTMpMn]-N-TpeT- 
6yTMn-L-nponMHaMMArnApoxnopMAa 
(nonyneHHoro Tax, KaK onMcaHo b npuMepe 88) 
n 29 Mr (0,097 MMonb) 

4-6sH3nnoKCM Kap6oHMnaMMH0cjDeHOKCnyKcycHOM 
KucnoTbi, nonyHnnM 54 Mr yKa3aHHoro b 
3aronoBKe coeflUHeHHbix b bmag 6ecL\BeTHoro 
nopoujKa, nnaBWLAerocfi npn 191-121°C. 

SneMeHTHbIM aHani/13 ATlfl C4oH 4 9N60g«2H20 

(Mon. m. 793,81): 

BbiHHcneHO, %: C 60,51; H 6,72; N 11,59. 
HaMAeHO, %: C 60,54; H 6,46; N 10,49. 
npMMep 90. 1-[(2S, 

3S)-3-(N 2 -BeH3MnoKCMKap6oHMn-L-acnaparMiHMn 
)aMMHO-2-rnApoKCM-4- 

Q>eHMn6yTMpMn]-N-(1 , 1 -AHMeTMn-2-rMApoKcnnpo 
nMn-L-nponMHaMMA- 

79 Mr (0,24 MMonb) 

N-6eH3MnoKCMKap6oHMn-N-(1 , 1 -AMMeTMn- 
2-rMApoKCMnponMn/-L-nponMHaMMAa noABepranM 
Ae6MH3MnoKCMKap6oHMnMpoBaHMK), aHanornHHO 
TOMy, KaK onMcaHo b npMMepe 17, m 3aTeM 
nonyHeHHbtM npoAyKT KOHAeHCMpoBanM c 106 Mr 
(0,24 MMorib) (2S, 

3S)-3-(N 2 -6eH3MnoKCMKap6oHMn-L-acnapartiHMn 
)aMMHO-2-rnApoKCM-4- 4)eHMnMacnfiHOM KUcnoTbi 
aHanorMMHO TOMy, KaK onMcaHO b npMMepe 1 , 
nonyHMB b pe3ynbTaTe 98 Mr yKa3aHHoro b 
saronoBKe coeAMHeHMfl b bma© Geci^BeTHoro 
nopoujKa, nnas^LAerocp npM 102-104°C. 

SneMeHTHbiM aHanM3 An« C 32H43NsOg«0,75 
H 2 0 (Mon. m. 639,22): 

BbiHHcneHO,%: C 60,12; N 7,02; N 10,96. 
HaMAeHO, %: C 60,17; H 6,91; N 10,90. 
npMMep 91. (4S)-1-[(2S, 3S)-3-{ 
N 2 -[2(S)-5eH3MnoKCMKap6oHMnaMMHO-3-(TeTpar 
MApocjisypaH- 2-MnoKCM)nponaHOMn] 
-L-acnaparMHMn}aMMHO-2-rnApoKCM-4-o>eHMn6yT 
MpMn]-4-xnop-N- TpeT-6yTMn-L-nporiMHaMMA. 

CneAyfi npoi^eflype, aHanorMMHOM tom, hto 
onMcaHa b npMMepe 16, ho c ncnonb30BaHneM 
100 mt (0,26 MMonb) 

(4S)-1[(2S,3S)-3-(N 2 -TpeT- 
6yTOKCMKap6oHMin-L-acnaparMHMn)aMMHO-2-rMAP 
OKCM-4-cf)eHMn6yTMpMn] -4-xnop-N-TpeT- 
6yTMn-L-nponMHaMMAa (nonyneHHoro tsk, KaK 
onMcaHo b npMMepe 65) m 
2-6eH3MnoKCMKap6oHMnaMMH0-3-(TeTparMAP0Qby 
paH-2-MnoKCM)nponMOHOBOM KMcnoTbi, nonyHMnM 
83 mt yKa3aHHOro b 3aronoBKe coeAMHeHMfl b 
BMAe 6ecu;BerHoro nopoujKa nnaB^merocsi npM 
64-71 °C. 

SneMeHTHbiM aHann3 a^i^ 

C 34H45N4O8CUI/2 H 2 0 (Mon. m . 682,20) 

BbNMcneHO, %; C 59,86; H 6,80, N 8,21; CI 
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5,20. 

Ha^fleHO, %: C 59,86; H 6.75; N 7,69; CI 
489. 

npuMep 92. 

(4S)-1-{(2S,3S)-3-[2(S)-BeH3MnoKCHKap6oHM/iaM 
hho- 4-MeTaH-cynb$aHnn6yTaHOMri] 
3MMHO-2-rnflpoKCM-4-cf)eHi/tn6yTMpMn} - 
4-xnop-N-TpeT-0yTMJi-L-npojiMHaMM ( a 

K 80 Mr (0,12 MMO/ib) 
(4S)-1-[(2S,3S)-3-(N-6eH3MnoKcn- 
Kap6oHnn-L-MeTHOHMn)aMMHO-2-rnApoKCM-4-45eH 
nnoyTMpnn] -4-xnop- 

N-TpeT-6yTMn-L-nponnHaMMfla (nonyneHHoro 
tsk, KaK onucaHO b npuMepe 66) AoGaBnann 4 
Mn civiecu (1:1 no o6~beMy) MeTaHona m 
35%-Horo (no 06-beMy) BOflHoro pacTBOpa 
nepoxcMfla BOflopofla, m nonyMet-myK) CMecb 
nepeMemnBann b TeMenne 30 muh. no 
OKOHMaHMH 3Toro BpeMeHM peaKHMOHHyio CMecb 
KOHueHTpupoBann nyTeM neperoHKki npt/i 

nOHM>KeHHOM AaBJieHMM, \A KOHI^BHTpaT 

3KCTparnpoBann MeTuneHxnop^AOM 3KCTpaKT 
BbicyujuBarin Hafl 6e3BOflHbiM cynbcfeaTOM 
naTpua n yflan^jiM pacTBopkiTenb nyTeM 
OTroHKM npki noHH>KeHHOM .aaBJieHMM, nonyMMB b 
pe3ynbTaie 70 iwr yKa3aHHoro b 3aroTOBKe 
coefli/iHeHUFi b BMfle 6ecnBeTHoro nopoiUKa, 
nnaBHLueroca npn 99-103°C 

3neMeHTHbiPi aHann3 ppn 

C 32H43N4O7CIS . 1/2 H 2 0 {Mon. m. 672,23). 

BbNkicneHO, % C 57,17; H 6,60, N 8,34; CI 
5 ; 27; S 4,77 

HakifleHO, %: C 57,13; H 6,48; N 8,30; CI 
5,28; S 4,75 

npkiMep 93. 

(4S)-1-[(2S,3S)-3-(2-BeH3nnoKCMKap6oHnnaMHHO 

3-AMMeTM/i430cct)kiHo6yTaHOMn)aMMHO-2-rMApoKC 
M-4-cpeHnn6yTnpnji] -4-xnop-N-TpeT- 
6yTMri-L-npori^HaMMfl. 

C/ieflyn npoueflype, aHanornHHoPi tow, hto 
onucaHa b npuMepe 66, ho c ncnonb30BaHneM 
115 Mr (0,3 MMOJib) 

(4S)-1-[(2S,3S)-3-aMMHO-2- 
rMflpoKcn-4-c^eHHXi6yTMpMJi] 
-4-xnop-N-TpeT-6yTMn-L-npoji^iHaMHAa 
[nonyneHHoro tsk, kbk onucaHO b nonyHeHnn 21 
(b)] ia 100 Mr 

2-6eH3nnoKCMKap6oHnnaMMHo-3-AMMeTMn43oc4) 

HHOMaCJlSRHO^ KUCflOTbl, \A 3aTeM, OHULL^a^ 

npoflyKT nocpeflCTBOM npenapaTWBHotf 
TOHKocnoMHow xpoMaTorpacfMn c 

ncnorib30BaHneM CMecu (8:1 no oc^beMy) 
MeTuneHX/iopnAa m MeTaHona b KanecTBe 
npoHBfifliomero pacTBopa. nonyHnni/i 52 Mr 
yKasaHHoro b 3aronoBKe coeflHHeHM?i b BUfle 
6ecL\BeTHoro nopoojKa H3 BepxHew cf)paiqnM, 
nnaBSLneroca npn 93-100°C. 

3fl6M8HTHblM aHa/lH3 &T\9\ 

C 32H44N4O9CIP . 1/2 H 2 0 (mod. m. 704,14) 

BbNkicneHO, %: C 54,58; H 6,44; N 7,96; CI 
5 ; 04; P 4,40. 

HatffleHO, %: C 54,50; H 6,33: N 7,97, CI 
5 : 33; P 4,37. 

Macc-cneKTp (m/z): 677 (M + -17), 642, 585, 
540 : 487 : 450, 433. 383, 91 (ocHOBaHne). 

CneKTp nHcfDpaKpacHoro nornomeHnq 



(KBr), 



CM 



3319, 1722, 1675, 1534, 



1499, 1455, 1393, 1366, 1329, 1251, 1230. 

CneKTp HflepHoro MarHWTHoro pe30HaHca 
(CD3OD, 270 MOO, s ma: 1,32 (9H, 
CMHrneT); 1,91-2,19 (3H, MynbTunneT): 
2.65-2 : 81 (2H. MynbTunneT). 2,90-3 ; 00 (1H, 
MynbTktnneT), 3,56-3,68 (6H, MynbTunneT), 



10 



15 



20 



25 



30 



35 



45 



50 



55 



60 



3,69-3,80 (1H, MyribrnnneT), 4,26-4,46 (6H, 
MynbTunneT), 5,02-5,19 (2H, MynbTunneT), 
7,12-7,41 (10H, MynbTunneT). 
npMMep 94. 

(4S)-[(2S,3S)-3-(2-5eH3nnoKCHKap6oHnnaMMHO-3 

AtiMeTMnct)OCCt)OHo6yTaHonn)aMMHO-2-rnApoKCM- 
4-c£eHnno6yTnpnn] - 
4-xnop-N-rpeT-6yTnn-L-nponnHaMMA 

57 Mr yKa3aHHoro b 3aronoBKe coeAnneHWfl 
H3BneKnn b bmag 6ecL(BeTHoro nopowKa, 
nnaBALneroca npn 90-95°C, M3 HHXHefl c^paKi^MM 
npenapaTMBHoPi TOHKOcnoiiHofl xpoMarorpactwn, 
ocyu^ecTBneHHOM TaK, KaK onucaHO b npuMepe 
93 

3neMeHTHbiM aHani/13 Arm 
C 32H44N4O9CI • 1/2 H 2 0 (Mon. m. 704,14). 

BbiHi/icneHO, %: C 54,58, H 6,44; N 7,96, CI 
5,04; P 4,40. 

Ha^AeHO, %: C 54,40; H 6,22, N 8,00; CI 
5,16; P 4,24. 

Macc-cneKTp (m/z): 698 (M + +1), 678, 677, 
586, 541, 540, 451, 434, 384, 383, 356, 326, 
104 (ocHOBaHne). 

CneKTp HHCjDpaKpacHoro nomou^eHMH 
(KBr), v „ aKC cm' 1 : 3323, 1721, 1668, 1534, 
1499, 1455, 1428, 1394, 1366, 1329, 1252, 
1229. 

CneKTp HAepHoro MamnTHoro pe30HaHca 
(CD3OD, 270 Ml~n), S ma: 1,31 (9H, 
CMHrneT); 1,93-2,17 (2H, MynbTunneT); 
2,20-2,38 (1H, MynbTunneT); 2,67-3,00 (3H, 
MynbTunneT); 3,58-3,78 (7H, MynbTunneT); 
4,22-4,46 (6H, MynbTunneT); 5,01-5,18 (2H, 
MynbTunneT), 7,10-7,40 (10H, MynbTunneT). 

nonyneHne 1. 
(2S,3S)-3-(N 2 -BeH3nnoKCMKap6oHnn-L-acnapar 
MHnn)aMHHO- 2-rnflpoKcn-4-cjDeHMnMacnflHafl 
KkicnoTa. 

K pacTBOpy 900 Mr (3,9 MMonb) 
(2S 1 3S)-3-aMMHO-2-r^ApoKCH- 
4-4)eHnnMacnPHOM KucnoTbi ruApoxnopnAa b 15 
Mn A^MeTnncf)opMaMHAa AoGaBnann c 
oxna>KAeHneM bo nbAy 2,26 r cno>KHoro 
napa-HHTpo-43eHKnoBoro ac^upa 
6eH3nnoKCHKap6oHMn-L-acnaparMHa n 1,89 Mn 
(13,6 MMonb) TpusTunaMMHa, n CMecb 
nepeMeujuBann npn 4°C b TeneHne 2 AHetf. rto 
OKOHMaHUM 3Toro BpeMeHU yAanann 
pacTBOpMTenb nyTeM ottohkm npn noHnx<eHHOM 
AaBneHMM, n nonyneHHbM ocTaTOK CMeujuBann c 

OAHOHOpManbHOM XnopMCTOBOAOpOflHOM 

KMCnOTOM, HT06bl Bbl3BaTb KpMCTannn3ai4MK). 
KpucTannbi coOnpann nyTeM <$nnbTpai4nn m 
npoMbiBanM cHa^ana boaom, a 3aTeM 
STkinai^eTaTOM, nonyMMB b pesynbTaTe 1,52 r 
yKasaHHoro b 3aronoBKe coeAMHeHMP b bha© 
6ecL^BeTHbix KpucTannoB, nnaBnu^nxc^ npn 
225-227°C. 

3neMeHTHbiM anann3 An^ C22H25N3O7 • H2O 
(Mon. m. 461 ,5). 

BbiHucneHO, %: C 57,26; H 5,90, N 9,11. 

HaMfleHO,%: C 57,33; H 5,61; N 9,18. 

rionyneHne 2. 
(4S)-1-TpeT-6yTOKC^Kap6oHkin-4-xnop-N-TpeT-6y 
TMn-L-nponnHaM^A 

CMecb 1,0 r (3 : 50 MMonb) 
(4R)-1 ^TpeT-6yTOKCHKap6oHnn-4-rnApOKCn-N-Tpe 
T-6yTnn-L-npOAHHaMMAa (nonyMeHHoro TaK, KaK 
onucaHO b nonyneHi^n 5), 30 Mn 
TeipaxnopMeTaHa n 1,56 r (5,95 MMonb) 
Tpuc^eHMnc^occ^MHa HarpeBann c oSpaTHbiM 
xonoAnnbHMKOM b TeneHne 2 h no OKOHnaHnn 



o 

10 

CO 
CO 

o 



-38- 



V 



7J 
C 

o 
o> 

W 

O 



3toi~o BpeweHM HepacTBOpkiMbte MaTepna/ibi 
orcjDnnbTpoBann n npoMbiBann 3areM 6onbujMM 
KOfikinecTBOM flkmnroBoro acjDkipa 

06"beA^HeHHbie npoMbiBHbie BOflbi h c^njibTpar 
KOHi4eHTpnpoBajin nyreM ynapMBaHMH npn 
noHH>KeHHOM flaBneHMM, m nonyHeHHbiM ocraTOK 
OHHU^aJIH nocpeflCTBOM kojiohomho^ 

xpOMaTorpac|)Hkt nepe3 cunnKare/ib, Mcnonb3ya 
CMecb (1 :4 no ofrbewiy) 3TMJiai4eiaTa m reKcaHa 
b KaMecTBe 3fiK>eHTa. nony^eHHbiM cbipotf 
npoflyKT noABeprann nepeKpncrajirikt3auMH M3 
CMeckt MGTMJiGHxnopufla m reKcaHa, m nonyMnnn 
b pe3ynbraTe 950 Mr yKa3aHHoro b saronoBKe 
coeflnneHUR b BUfle 6ecL^BeTHbix KpMCTannoB, 
nnaBHinnxcH npn 149-50°C. 

3neMeHTHbiM aHann3 Ann C 14H25N2O3CI 
(won m 304,82) 

BbiMHCJieHO,%. C 55.17; H 8,27. N 9,19: Ci 
11,63. 

HaMAeHO,%: G 55,31; H 8,30, N 8.97, CI 
11,64. 

nonyneHne 3. 
1 -TpeT-0yTOKCMKap6oHwn-4-oKcx)-N-TpeT-6yrMn- 
L-nponnHaMMA 

K pacTBOpy 0,98 r (7,72 MMonb) 
OKcann^xjiopnAa b 20 mji MeTuneHxnopHAa npn 
(-50) - (-60)°C Ao6aBJiRnn pacrBOp 1,21 r 
(15,51 MMorib) AMMeTnncyrib0OKCMAa b 5 mji 
MeTuneHxnopkiAa. Hepe3 5 mmh k nonyneHHOM 
cm9cm flo6aBn^jin padBop 2,0 r (7,00 MMonb) 
(4R)-1-TpeT-6yTOKCHKap6oHkin-4-rnAPOKCM-N-rpe 
T-6yTkin-L-npojiMMaMMAa (nonyMeHHoro Ta«, KaK 
onucaHO b nonyneHUM 5) b 40 Mn 
MeTuneHxnopnAa. CMecb nepeMeiunBann 15 
mmh, nocjie nero AoGaB/i^jin 3,5 r (35,00 
MMonb) TpnaTMnawnHa, n nepeMeujuBann CMecb 
eme 5 mmh. 3aTeM no3BormnM TeMneparype 

peaKL^MOHHOM CMeCM nOAH^TbCfl AO KOMHaTHOM 

TeMnepaTypbi, h nepeMeiuMBann CMecb e\i\e 1 m 

(10 OKOHHaHMM 3TOI"0 BpeMSHU peaKU,MOHHyK) 
CMeCb BJlMBaJlM B BO Ay CO JlbAOM M 

SKCTparnposann MeTuneHxnopuflOM. 
OpraHMMecKMM SKCTpaKT npOMbiBanM 10%-HbiM 

(MaCCa/06"beM) BOAHbIM paCTBOpOM 

TMApoKap6oHaTa HaTpMfi m HacbimeHHbiM 

BOAHbIM paCTBOpOM XJlOpMAa HaTpklH (b 

yKa33HHOM nop^AKe), nocne Mero BbicytuMBanM 
HaA 6e3BOAHbiM cyrib4)aTOM HaTpnn 3aTeM 
yAajiwriM pacTBopMTenb nyTeM ottohkm npn 
noHM>KeHHOM AaBneHMM, \a nonyMeHHbiM ocraTOK 
nepeKpMCTaruiM30BbiBajiM ms CMecM 
MeTMneHxnopMAa m A^3TMnoBoro sctwpa, 
nonyHMB b pe3yribTare 1 ,47 r yka3aHHoro b 
3aronoBKe coeAMHeHM^ b bmas GecL^BeTHbix 
KpucTannoB. nnaBsu^MXCfi npM 147-149°C 

SneMeHTHbiM aHartM3 Ann 
C 14H24N2O4 (Mori. m. 284,34). 

BbiHMCJieHO,%: C 59,14; H 8,51, N 9,85. 

HaMAeHO,%; C 58,90; H 8,35, N 9,67. 

HonyHeHMe 4. 
(4S)-1 -BeH3nnoKCMKap6oHMn-4-rMApoKCM-N-rMAP 
OKCM-N-TpeT-6yTMn-L-nporiMHaMMA. 

K pacTBopy 3,68 r (13 90 MMorib) 
(4S)-1 -6eH3MnoKCHKap6oHMfi-4-rnAPOKCM-L-npon 
MHa b 30 mji AHMeTMncfciopMaMMAa 
nocneAOBaTenbHo AoCaBnanM c oxna>KAeHMeM 
bo JifOAy, 4,56 r (16,58 MMonb) 
AM4)eHMjicf)oc4)opMna3MAa, 1 ,50 r (20,55 MMonb) 
TpGT-6y TunaMMHa n 2,78 r (27,80 MMonb) 
TpMGTMnaMMHa m CMecb nepeMewnBanM b 
reMeHMe 5 m no oKOHHaHMM 3Toro BpeMeHM 
peaKi^MOHHyKi CMecb BfiMBariM b BOAy co nbAOM 
m 3KCTpar^poBann 3TMnaneTaTOM 

OpraHMMecKMM 3KCTpaKT npoMbiBariM 10%-HbiM 
/MaCCa/06lDeM/ BOAHbIM pacrBopoM fimmohhom 
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KMCflOTbl, 10%-HbiM (MaCCa/o6"beM) BOAHbIM 

pacTBopoM rMAPOKap6oH3Ta HarpM^ m 

HaCblLAeHHbIM BOAHbIM paCTBOpOM xnopMAa 

HaTpMJi (b yK33aHHOM nops^AKe), nocne Mero 
nonyneHHyK) CMecb BbicyujMBariM HaA 
6e3 BOAHbIM cyribc^aTOM HaTpMfl. 3aTeM yAanariM 
pacTBOpMTejib nyieM ottohkm npM noHM>KeHHOM 
AaBneHMM, m ocTaTOK nepeKpMCTannM30BbiBanM 

M3 CMeCM MeTMJieHXJIOpMAa M AH3TMflOBOrO 

sc^uipa, nonyHMB b pe3ynbTaTe 1.10 r 
yKa3aHHoro b 3aronoBKe coeAHHeHMP b bma© 
oecL^BeTHbix KpucTannoB, nnaB^LUMxcfl npM 
129-130°C 

SneMeHTHbiM ananM3 aha 

C 17H24N2O4 (moh m 320,39) 

BbNMCJieHO,%: C 63.73; H 7,55; N 8,74 

HaMAeHO,% C 64,00, H 7,47, N 8,80. 

nonyneHMe 5. 
(4R)-1-TpeT-5yTOKCMKap6oHMn-4-rMApoKCM-N-Tpe 
r-6yTMJi-L-npor)MHaMMA. 

K pacTBopy 12,0 r (51,95 MMonb) 
(4 R)-1 -TpeT-6yTOKCMKap6oHMJi-4-rMApOKCM-L-npo 
nMHa b 100 mji AHMe™ntJ>opMaMMAa Ao^aBfiRnM 
c oxna>KAeHMeM bo JibAy (b y Ka3aHHOM nop^AKe) 
17,16 r (62,40 MMOJib) 

AnctDeHMncf)oc4)opnna3MAa, 5,70 r (78,80 MMorib) 
rpeiGyTunaMMHa m 10,4 r (104,00 MMonb) 
rpMSTMnaMMHa, m CMecb nepeMeujMBajin b 
reneHMe 5 m. [~lo okohm3hmm 3Toro BpeMeHM 
peaKi^MOHHyK) CMecb BnnBariM b neA^nyio BOAy m 
3KCTparMpoBanM STunaL^eTaTOM. OpraHMMecKMM 
3KCTpaKT npOMbiBanM 10%-HbiM (Macca/o6"beM) 
BOAHbIM paCTBOpOM TMApoKapOoHaTa HaTpHFI M 
nacbimeHHbiM BOAHbiM paCTBOpOM xnopMAa 
HaTpMH (b yK33aHH0M nop^AKe), nocne nero 
CMecb BbicyuunBann HaA 6e3B0AHbiM cynb0aTOM 
naTpMfl 3areM yAansinM pacTBOpMTenb nyieM 
orroHKn npn noHM>KeHHOM AaeneHMM, m 
nonyneHHbiM ociaTOK nepeKpMCTannM30Bant^ M3 
3TMnau,eTaTa, nonyMMB b pe3ynbTaTe 10,0 r 
VKa3aHHoro b 3aronoBKe coeAMHeHM^ b bmas 
oeci^BeTHbix KpMdannoB, nnaBfliAMXcn npi/i 
192-193°C. 

SneMeHTHbiM aHanM3 Anfi 
C 14H 2 6N 2 0 4 (Mori m. 286,37). 

BbNMcneHO,5: C 58,72; H 9,15; N 9,78 

HafiAeHO,% C 58,49; H 9,33; N 9,59 

nonyneHMe 6. 
(4S)-1-TpeT-EyTOKCMKap6oHnn-4-MOpc£onMHo-N- 
rpeT-6yTMn-L-nponnHaMMA- 

6(a) 

(4R)-1-TpeT-6yTOKCMKap6oHnn-4-(napa-Tonyoncy 
nbc|DOHMn-OKCM)-N-TpeT- 6yTMn-L-nponMHaMMA 

K paciBopy 10,0 r (34,97 MMonb) 
(4R)-1 -TpeT-GyTOKCHKapGoHnn-4-rMApoKCM-N-Tpe 
r-6yTnn-L-npo/iMHaMHAa (nonyneHHoro TaK, KaK 
onncaHo b nonyneHUM 5) b 100 mh nupponnAHHa 
Ao6aBn?inM c oxna>KAeHMeM bo nbAy 12,0 r 
(63,1 6 MMonb) 

napa-Tonyoncynbcf)OHMnxnopMAa, n CMecb 
nepeMeiuMBann npn KOMHaTHOM TeMneparype 10 
h no OKOHHaHMi/t 3Toro BpeMeHM peaKUMOHHyio 
CMecb BnMBanM b neA^Hyio bo Ay m 
3KCTparnpoBann 3TMnai^eTaTOM. OpraHMMecKMM 
3KCTpaKT npOMbiBanM 10%-HbiM (Macca k 

06"beMy) BOAHbIM paCTBOpOM nMMOHHOM 

KMcnoTbi, 10%-HbiM (Macca-K o6"beMy) boahnm 
pacTBopoM TMApoKapCoHaTa HaTpMfl m 
HacbHJj,eHHbiM BOAHbtM pacTBopoM xnopMAa 
HaTpMH {b yK33aHHOM nopfiAKe) 3aTeM CMecb 
BbicyniMBann HaA 6e3B0AHbiM cynbC^aroM 
HaTpMfl, nocne nero yAannnn pacrBopMTenb 
nyieM ottohkm npM noHM>KeHHOM AasneHMM m 
nonyMenHbiM ocraTOK oHMiAa/iM nocpeACTBOM 
KonoHOHHOM xpoMaTorpac^M n Mepe3 cMnMKarenb 
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c kicnorib30BaHneM CMecn (1 2 no o6"beiwy) 
QTunaueTaTa m reKcaina b KanecrBe 3JiioeHTa. 
rionyMeHHbiM cbipcw npoAy«T 

nepeKpMCTanjinaoBbiBajin H3 ciwecki 

GTunaueTaTa, flusTunoBoro 3(£npa n reKcaHa, 
nonyMHB b pe3yribTaTe 8,60 r yKa3aHHoro b 
3aronoBKe coeflUHeHMfl b BMfle beci^BeTHbix 
KpucTannoB, nnaBSRLi^nxcfl npn 125-127°C. 

3/ieMeHTHbiPi aHarikis aha C 2i H 32 N 20eS 
(Mon. m. 440,56). 

BbNMcneHO.%: C 57.25, H 7,32, N 6,36; S 
7,28. 

HaMAeHO,%: C 57,41, H 7,09; N 6,74; S 7,31. 
6(B) 

(4S)-1-TpeT-6yTOKCHKap6oHnn-4-6yTOKCMKap6oH 
nn-4-MOpcf)onMHO-N-TpeT- 6yTi/in-L-nponkiHaMHA. 

CMecb 1,0 r (2,27 MMonb) 
(4R)-1-TpeT"6yTOKCHKap6oHMn-4-(anap-Tonyoncy 
JibcjDOH^inoKCM)-N-TpeT'6yTMJi-L- nponnHaMMfla 
(nojiyneHHoro raK, kbk onucaHo Bbime Ha ciaflnn 
(a)) m 5 r MopcJxxriMHa HarpeBanw npn 80°C b 
TeneHMe 3 h npn nepeMeiUMBaHUM. B KOHLje 
yAananw M36biT0HHbi£i 
ottohkh npn nOHkt)KeHHOM 
odaTOK CMeiunBann c 

BOflHbIM paCTBOpOM 

Haipn^. 3aTeM CMecb 
3Tnnai4eTaTOM. SiccrpaKT 
6e3BOflHbiM cyfibcf)aTOM 



3Toro BpeiweHM 
MOpc^oriMH nyieM 
AaBfieHnw, n 

HaCblLHeHHblM 

r^flpOKapSoHaia 
SKCTparnpoBariM 
BbicyiunBariM Hafl 



HaTpwfl, ]A yAanann pacTBopmenb nyieM 
ottohkm npi/i noHn^eHHOM AaBJieHMki 
nojiyneHHbiM ocTaTOK nepeKpncTanriM30BbiBajiM 
M3 CMecn MeTuneHxnopnAa m AH3TnnoBoro 
acfci/ipa, n nonywnnn b pe3yribTaTe 650 Mr 
yKa3aHHoro b 3aronoBKe coeAHHeHi/m b bhas 
6eci4BeTHbix KpucTannoB, nnaBflLAHXca npn 
172-173°C. 

SneMeHTHbiCi ananns Ana 
C 18H33N3O4 (moji m. 355,46). 

Bbmnc/ieHO.% C 60,82; H 9,36; N 11,82. 

Ha^AeHO,%: C 60,51; H 9,28; N 11,80. 

nonyneHMe 7. Cno>KHbiH TpeT-6yinnoBbin 
3(£np 

(4R)-1-TpeT-6yTOKCMKap6oHnn-4-TpeT-6yTOKCn-L- 
nponnHa. 

K pacTBopy 10,0 r (0,043 MMOJib) 
(4R)-1-TpeT-6yTOKCMKap6oHnn-4-rnApOKCM-L-npo 
ni/ma b 50 Mn MemnehixnopnAa AoGaBnRnn c 
oxna>KAeHkieM bo ribAy 50 r nsoCyiehia w 5 mji 

KOHU,eHTpMpOBaHHOM BOAHOH CepHOM KkOlOTbl, kl 

CMecb nepeMeninBajin bchd HOHb npw KOMHamon 
reMnepaType b repiweTUHHO 3aKpbiTOM cocyAe. 
no OKOHHaHnn 3toi~o BpeMenn peaKi^noHHyK) 
CMecb BJiMBann b neAflHyio BOAy n 
3KCTparnpoBann MeinnehixnopwAOM. 
OpraHMMecKMM 3KCTpaKT npoMbiBart^i 10%-HbiM 

(MaCCa - 06-beiViy) BOAHbIM pacTBopoM JIUMOHHOM 
KUCJlOTbl, 10%-HblM (Macca K O&beMy) BOAHbIM 

pacTBopoM rnAP0Kap60Haia HaTpnfl n 
HacbimeHHbiM BOAHbIM pacTBopoM xjiopnAa 
HaTpi/m (b yKa3aHH0M nops^AKe), nocne nero ero 
BbicyniMBanM HaA 6e3BOAHbiM cynbcjDaTOM 
HaTpMfl. 3areM yAansuin pacTBOpnienb nyieM 

OTTOHKH npH ri0HM>K6HH0M AaBfieHMM, H 0CT3T0K 

OHULnann nocpeACTBOM kojiohohhom 
xpoMaTorpacjMM Mepe3 cnnnxarenb, 
ncnorib30BaB b KanecTBe ankDeHra CMecb (1:10 
no o6"beMy)3TMnai4eTaia m reKcaHa, m nonyHMJin 
b pe3yribTaTe 1,0 r cno>Knoro TpeT-6yrnnoBoro 
scpMpa 

(4R)-1-TpeT-6yTOKCMKap6oHnn-4-TpeT-6yTOKcn-L- 
nponnHa b bmab 6ecnBeTHoro Macna 3aieM 
KonoHKy 3JiK)MpoBariM cMecbio (1:1 no o6^eMy) 
STunai^eTaTa v\ reKcaHa, v\ nonynkinM eu^e 1,30 r 
yKa3aHHoro b saronoBKe coeAMHeHM^ b bmas 
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6eci4BeTHoro Macna. 

3neMeHTHbiM aHariH3 aha C 1 3H 2 5N03 (moh 
m 243, 35). 

BbNHCXieHO.% C 64,16; H 10,36; N 5,76 

HaMAeHO.%: C 63,92; H 10,33; N 5,63. 

Macc-cneiap (m/Z)-: 244 (M + +1). 

nonyneHMe 8. 
(4S)-1-TpeT-ByTOKCMKap6oHnn-4-6poM-N-TpeT 
-6yrnn-L-nporiHHaMMA 

K pacTBopy 2,86 r (10,0 MMorib) 
(4R)-1-TpeT-6yTOKCHKap6oHkiJi-4-rnflpoKCH-N-Tpe 
T-6yTnn- L-nporiMHaMHAa (nonyneHHoro TaK, KaK 
onucaHo b nonyneHMn 5) b 60 mji 
TeiparnApocf)ypaHa Ao6aBnann 5,0 r (15,11 
MMorib) TeTpa6poMMeTaHa m 3,9 r (14,89 MMOJib) 
TpM0eHnncjDoccf)MHa, ki CMecb HarpeBann c 
o6paTHbiM xonoAnnbHMKOM b TeneHne 1 h. (lo 

OKOHMaHUM 3TOrO BpeMeHM OTC^^nbTpOBblBann 

HepacTBopnMbie Beu^ecTBa, n 

OTcf)nnbTpoBaHHbiPi ocaAOK npoMbiBann 
6onbLunM KonkmecTBOM A^^TMnoBoro 3C{3Mpa. 
OunbTpar n npoMbiBHbie BOflbi oG-beAMH^nn, m 
o6-beAMHeHHbiki paciBop KOHi^eHTpupoBann 
nyieM ynapuBaHUFi npn noHM>KeHHOM AaBnem/in. 

KOHL^eHTpaT OHMLAanM nOCpeACTBOM KOnOHOHHOM 

xpoMarorpac^nki nepe3 cunnKarenb c 
ncnonb30BaHneM b KanecTBe snioeHTa CMecu 
(1:4 no 06-beMy) 3TMnaqeTaia n reKcaHa. 3ror 
cbipbesow npoAYKT nepeKpncTannM30BbiBanM M3 
CMecn A^3TnnoBoro scpnpa m reKcaHa, n b 
pesynbTaie nonynnnM 3,25 r yKasaHHoro b 
saronoBKe coeAHHem/m b bma© 6eci4BeTHbix 
KpucTannoB, nnaB3L^nxc^ npn 159-160°C. 

3neMeHTHbii?i aHann3 An* C HH^s^C^Br 
(Mon. m. 3492,7). 

BbNMcneHO %: C 48,14; H 7,21; N 8,02; Br 
22,88. 

HafiAeHO,%: C 48,00; H 7.13; N 8,03; Br 
23,03. 

rionyMenne 9. (1S, 

4S)-5-TpeT-6yTOKCMKap6oHMn-2,5-OKca3a6ni4MKn 
0[2.2.1]-renTaH-3-0H 

K pacTBopy 4,6 r (19,91 MMonb) 
(4R)-1-TpeT-6yioKCMKap6oHnn-L-nponMHa n 10,5 
r (40,08 MMonb) Tpncf)eHnncf)occt)MHa b 50 Mn 
TeTpan/iApoc^ypaHa Ao6aBn?inM no Kann?iM t c 
oxna>KAeHneM bo nbAy, 6,96 r (40,01 MMonb) 
AM3TMna30AMKap6oKCnnaTa, m CMecb 
nepeMeujuBann npn KOMHamoM TeMnepaType b 
TeneHne 2 h. no oKOHHaHnu 3Toro BpeMeHn 
0T4)kinbTp0BbiBann HepacTBopnMbie semecTBa, 
n oTc^nnbTpoBaHHbiM ociaTOK npOMbiBann 
AH3TnnoBbiM sc^npoM. OnribTpaT 

KOHqeHTpnpOBann nyieM ynapuBaHHfi npn 
noHH>xeHHOM AaBneHnn, n KOHi^eHipaT OHMinann 
nocpeACTBOM KonoHOHHOM xpoMarorpac)Dk!M 
Mepe3 cuniiKarenb c Mcnonb30BaHneM b 
Ka^ecTBe snweHTa CMecn (1:4 no o6"beMy) 
STnnai^eTaTa n reKcaHa. nonyneNHbiPi cbipbeBOM 
npoAyKT nepeKpncrannnsoBbiBann M3 CMecn 
sTunai^eraTa n reKcaHa, \a b pesynbTaie 
nonyMnnn 2,7 r yKa3aHHoro b 3aronoBKe 
coeAHHeHHfl b BMAe Geci^BeTHbix KpucTannoB, 
nnaBflLnwxcfl npn 1 1 5-1 1 6°C. 

3neMeHTHbii?i aHann3 ah* C 10 H 15 NO4 (Mon. 
m. 213.23). 

BbNncneHO,%:C 56,33, H 7,09; N 6,57. 

HawAeHO,%: C 56,02: H 6,93; N 6,64. 

nonyneHMe 10. 
(1S,4S)-5-TpeT-5yTOKCHKap6oHnn-2-TpeT-6yTnn- 
2,5-flna3a6nuMKno[2.2. 1]renTaH-3-OH. 

K pacTBopy 1 r (2,27 MMonb) 
(4R)-1 -rpeT-6yTOKCMKap6oHnn-4-(napa-Tonyoncy 
nbcpOHnnoKCM)-N-TpeT- 6yinn-L-npon^HaMHAa 
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(nonyMeHHoro TaK, ksk onucahio b nonyneHi/iM 
6(a)) b 15 mji TeTparwflpocjDypaHa ppbasnnrM no 
KannRM, c oxna>KAeHMeM bo JibAy ; 2,28 mji (4 : 56 
MMOJib) 2M pacTBopa 6eH3WiMarHH£i6pOMMAa b 
TeTparMflpocfiypaHe, CMecb nepeMeujuBarm npn 
KOMHaTHOM TeMneparype b TeneHne 3 h no 
ncTeHeHMM 3Toro BpeMeHU peaKi^MOhHyK) cwiecb 
BnnBa/in b neflfiHyHD BOfly m 3KCTparnp0Banw 
3TMnai4eTaTOM OpraHMMecKUM SKCTpaKT 
npOMbiBa/iH 10%-HbiM (iwacca k o6*beMy) 

BOAHbIM paCTBOpOM JIMMOHHOpi KMCJlOTbl, 

10%-HbiM (Macca K06"beMy) BOflHbiM pacTBopoM 
rnflpOKap6oHaTa HaipMR m Hacbim,eHHbiM 
BOAHbIM pacTBopoM xnopufla HaTpHfl ( B 
y Ka3aHHOM nopfiflKe) CMecb Bbicyuj/iBann HaA 
6e3BOflHbiM cynbCf)aTOM HaTpi/iR nocne Hero 
yflarmm/i pacTBopnTenb nyTeM orroHKH npn 
noHi/ixeHHOM AaBneHMi^. OcTaTOK o^n\an^ 
nocpeACTBOM kodohohhow xpOMaTorpacf)MM 
nepes cunnKarerib c ncnonb30BahneM b 
KanecTBe snfoeHTa CMecu (1:3 no o6"beMy) 
3Tnnai4eTaTa m reKcaHa flonyMeHHbiM CbipbeBOM 
npoflyKT nepeKpncTannn30BbiBanM H3 CMecu 
weTuneHxnopnAa, A^sTunoBoro 3(£>npa n 
reKcaHa, nonynkiB b pe3yribTaTe 260 Mr 
yKa3aHHoro b 3aronoBKe coeA^HeHUA b BMfle 
oeci^BeTHbix KpucTannoB, nnaBflu^nxcfi npn 
167-168°C 

SneMeHTHbiM aHann3 aha C ^H^NnC^Mon 
m. 268,36). 

BbiHMcneHO ; %: C 62,66, H 9,01: N 10,44 

HaMAeHO,%: C 62,68, H 9,16, N 10,41. 

noJiyneHne 1 1 . 
(4S)-1-TpeT-ByTOKCHKap6oHnn-4-ctjeHMnTno-N-Tp 

eT-6yT^n-L-npojiMHaMHA 

K pacTBopy 1,23 r (3,08 MMorib) 
(4R)-1 -TpeT-6yTOKCMKap6oHMn-4-(napa-Tonyoncy 
7ibcjDOHnriOKCM)-N-TpeT- 6yTnn-L-npojiMHaMHAa 
(nonyneHHoro TaK, KaK oni/icaHO b nonyMeHM^ 
6(a)) b 10 mji CMecu (2:1 no o&beMy) 
AHMeTnn4)opMaMHA3 n 3Tnnai4eTaTa Ao6aBriflJin 
0 : 45 r (3,41 MMonb) TuocpeHon^ra HaTpMH, \a 
CMecb nepeMenii/iBariM b TeneH^e 3 m Ho 
OKOHMaHnn 3Toro BpeMeHU peaKi^i/iOHHy K) cwecb 
BnnBanki b 10%-HbiLi (wacca k o6"beMy) BOAHbM 
pacTBOp rnApoKap6oHaTa HaTpua i/i 
3KCTparnpoBann 3Tnnai4eTaTOM. OpraHnnecKM^ 

3KCTpaKT BblCyLUMBartM HaA 6e3BOAHblM 

cyribClDaTOM Haipnq, n 3aTeM yAanann 
pacTBopniejib nyTeM ottohkm npn noHi/weHHOM 
AaBneHMH. rionyHeHHbm ociaTOK OHnmajifi 
nocpeACTBOM npenapaTMBHo^ tohkocjiomhom 
xpoMaTorpactwH c ncnonbsoBaHneM CMecu (1: 3 
no 06-bewiy) sTunai^eTaTa n reKcahia b KanecTBe 
npoHBrifiKDL^ero pacTBopMTenfi, n nony-iMnn b 
pe3yribTaTe 1 ,0 r yKa3aHHoro b aaronoBKe 
coeAHHeHkm b BMAe GecL^BeTHoro noponiKa, 
nnaBHinerocfl npM 11 9-1 21 °C. 

GneMeHTHbiM aHariM3: ppn C 20H30N2O3S 
(Mon.M 378,54). 

BbmncneHO,%: C 63,46, H 7 99, N 7,40, S 
8.47. 

HaMASHO, %: C 63,31 !: H 7,74, N 7,35, S 8,77 

noriyHeHne 12 
(3R)-1 -TpeT-EyTOKCHKap6oHnn-3-TpeT-6yTi/iJiAMM 
eTMjicunnjioKC^-N-TpeT- 6yTMn-L-npon^HaMMA 

12(a) 

■|3 R)-1 -TpeT-ByTOKCMKapGoHnn-3-TpeT-GyTMJiAHM 
eTMncMnwroKcu-L-nponnHori 

K pacTBopy 800 m (1,90 MMorib) (2R, 
3S)-1-TpeT-6yTOKCMKap6oHnn-2-6eH3nnoKcnMeTH 
.n-3- GyTMnAHMeTuncMnnnoKCLinMppojinAHHa 
;KOTopbi^ 6bin nonyneH M3 npocToro 1-rpei- 
ByTOKCMKapGoHnn-D-cennHBeHannoBoro acpupa 
aHanornMHO Towy KaK on^caHO W R Suing et 
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al b "Heterocycles" 27, 2843 (1988)) b 8 m/i 
MeTaHona Ao6aBn^nn 0,4 mji MypaBbUHotf 
KMcnoTbi, m CMecb nepeMeujuBann 3 h b 
npucyTCTBUM 400 Mr nannaAneBOM nepHU b 
cpeA© BOAOpOAa (lo OKOHMaHnn yKa3aHHoro 
BpeMeHU OT$n/ibTpoBbiBann KaTann3aT0p, m 
cpuribTpaT ocBo6o>KAann ot pacTBopnTerifi 
nyTeM neperoHKn npn noHn>KeHHOM AasneHnn 
OcTaTOK oMMLAann nocpeACTBOM kojiohomhom 
xpoMaTorpacp^M nepe3 c^riMKarerib c 
ncno/ib30BaHneM CMeckt (6:1 no o6"beMy) 
reKcahia m ST^naueTaTa b KanecTBe snweHTa, m 
b pesy/ibTaTe nonyMnnn 620 Mr yKa3aHHoro b 
3aronoBKe c coeAHHeHkia b bmas Macna 

Macc-cneiap (m/Z) 332 (M + +1), 244, 218, 
200, 57 

OneivieHTHbiM aHariM3 aha 
C 16 H3 3 N0 4 Si. 0,1 H 2 0 (Mon. m 340,01). 
BbNMcneHO, %: C 56.87; H 9,84; N 4,12 
HaMASHO, %: C 57,06; H 9.63, N 4,16 
12(b) 

(3R)-1-TpeT-6yTOKCHKap6oHnn-3-TpeT-6yTnriAMM 
eT^ncunnnoKCM- L-nporiMH 

K pacTBopy 245 Mr (0,74 MMonb) 
(3R)-1 -TpeT-6yTOKCnKap6oHnn-3- 
TpeT-6yTnnAHMeTMncnnMnoKCM-L-nponnHona 
(no^yMeHHoro TaK, ksk onucaHo Bbnue Ha CTaAnn 

(a) ) b 10 mji aueTOHa AooaBfiFinM c 
oxjia>KAeHneM bo ribAy 0,6 mji peaKTMBa A>KOHca 
(TpnoKCMA xpoMa/4 h. bo ah a p cepHaq Ki/icnoTa: 
Bowden, Heibron, Jones and Weedon, J Chem 
Soc, 1946, 39), CMecb nepeMeujuBann npn 0°C 
b Te^eHne 2 h no OKOHnaHUM 3Toro BpeMeHU 
peaKi^MOHHyKD CMecb pa36aBfiflnn boaom i/i 

3KCTparnpOBaJ1M AH3THT10BblM 30>HpOM 

SKCTpaKT npOMblBaflM HaCblLAeHHbIM BOAHbIM 

pacTBopoM xjiopnAa Harpi/m n BbicyiunBarin HaA 
6es BOAHbiM cyribCfeaTOM naTpufl. 3aT8M yAan^nn 
pacTBop^Tenb nyTeM ottohki/i npn noHM>KeHHOM 
AaBJieHnn, m ocTaTOK nopotUKOBajiM reKcaHOM, 
nony^nB b pe3yribTaTe yKa3aHHoe b 3aronoBKe 
coeAHHeHne b bma© 6eci4BeTHbix KpucTannoB, 
nnaBflLAMXca npn 146 - 147°C. 

3neMeHTHbiM aHariM3 Ann C i6H3iN0 5 Si 
(moji.m. 345,50). 

BbNucneHO, %: C 55,62, H 9,04; N 4,05. 

HatfAeHO, %: C 55,47; H 8,85, N 4,05. 

12(c) 

(3R)-1-TpeT-5yTOKCMKap6oHnn-3-TpeT-6yTMriAWM 
eTuncktnunoKCM- N-TpeT-GyTt/iri-L-npojinHaMMA 

K pacTBopy 214 Mr (0,62 MMorib) 
(3R)-1 -TpeT-6yKTOKCMKap6oHnn-3- 

TpeT-6yTHJ1AHM6TMJlCMJ1Mn0KCH-L-np0J1MH3 

/nortyneHHoro TaK. KaK onucaHo Bbnue Ha CTaAnn 

(b) / b 5 mji TeTparnApoc^ypaH 3 Ao6aBJiPinM npM 
-40°C 95 mkji (0,68 MMO/ib) rpMST^naMMHa v\ 89 
mkji (0,68 MMonb) n3o6yTMJixnopct)opMnaTa, n 
AaBann B03MO>KHOCTb TeMnepaType CMecu 
MeAneHHO noAHUMaTbCfl pp -10°C, nocne Mero 
CMecb nepeMeujuBann b TeneHne 20 mmh 3aTeM 
peaKL^MOHHyK) CMecb oxna>KAajiM ao -15°C m 
Ao6aBfi^nki 325 mkji (3,10 MMOJib) 
TpeT-GyTmiaMHHa CMecb 3aTeM nepeMeujuBann 
npM tom >ne caMcw TeMnepaType b TeneHkie 14 m. 

RO OKOHM3HHM 3TOrO BpeMeHU peaKU,MOH Hy \o 

CMecb CMeujuBariki c 5%-HbiM (Macca k o6-beMy) 

BOAHbIM paCTBOpOM HMMOHHOPi KMCJlOTbl M 

SKCTparnpoBajin STMnai^eTaTOM. OpraHMHecKMM 
3KCTpaKT npoMbiBann HacbiLAeHHbiM BOAHbiM 
pacTBopoM xnopMAa HaTpua n BbicyLUMBann HaA 
0e3BOAHbiM cynbapaTOM H.aTp^s^ yAan^nn 
pacTBopnTerib nyTeM ottohkm npn noHH>KeHHOM 
AaBneHMM, m ocTaTOK OHi/iLu,ajiM nocpeACTBOM 
cpnsLu-xpOMaTorpaqttnn nepe3 cunnKarenb c 
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Mcnonb30BaHneM b KaMecTBe snioeHTa CMecu (4: 
1 no o6"beMy) reKcaHa m STMriaueTaTa, nonynuB 
b pe3ynbTaTe 118 Mr yKa3aHHoro b 3aronoBKe 
coefl^HeHMR b Bi/ifle 6ecu,BeTHbix KpucTannoB. 
nnaBflw,nxcfl npn 67 - 69°C 

3neMeHtHbiPi aHann3 C 20 H 40^2O4Si 

(moji.m. 400,62). 

BbNMcneHO, %: C 59,96; H 10,06; N 6,99 

Ha^fleHO, % 59 68; H 10,04, N 7,07 

FlonyMeHwe 13 
(3S)-1-TpeT-6yTOKc^Kap6oHkin-N-TpeT-6yTMJi-3- 
rMflpoKCM-L-nponnHaMUfl. 

13(a)(2R, 

3R)-1-TpeT-ByTOKCMKap6oHnn-2-6eH3MJioKCHMeT 

L4J1-3- rMflpOKCMnMppOnHflMH 

K pacTBopy 2,16 (5.12 MMorib) 
(2R,3R)-1-TpeT-6yTOKCHKap6oHnn-2-6eH3nnoKcn 
MeTnn-3-Tpe- 

6yTnnflMMeTnncMnnnoKcnnMpponnflMHa b 5 mji 
reTpan/iflpocfiypaHa Ao6aBJiRnn c oxna>KAeHneM 
bo ribAy - pacTBOp 2,01 r (7,68 MMonb) 

TGTpa6yTMfiaMMOHHMCf)TOpMfla B 5 Mf) 

TeTparnflpocpypaHa, m CMecb nepeMeu_MBani/i 
npw KOMHaTHOM Tewnepaiype b TeneHne 4 h. (lo 

OKOH^aHMM 3Toro BpeMeHM peaK^MOHHyK) CMeCb 

pa36aBn?inn 3Tnnau,eTaTOM, i/i opraHMHecKMM 
3KcrpaKT npOMbisaiin 0,5 h. boaho£* 

XJlOpHCTOBOflOpOflHOM KMCJIOTOM, 5%-HblM 

(Macca k ofrbeMy) BOAHbiM pacrBopoM 
rnApoKap6oHaTa HaTpfia m Hacbim,eHHbiM 
BOflHbIM pacTBopoM xjiopufla HaTpUR (b 
yKasaHHOM nopnAKe). 3aTeM BbicywHBann 
peaKu,MOHHyK) cwecb HaA 6e3BOAHbiM 
cyjibc£aTOM HaTpMfi, nocjne Hero yAan^nn 
pacTBopnTenb nyTeM ottohkh npM iiohm>K6hhom 
AaBneHMM HonyMeNHbiPi ocTaTOK 3aieM 

OMULL^ariM nocpeAGTBOM KOJIOHOHHOM 

xpOMaTorpact)Mn Hepe3 cHfiwKarenb c 
ncnonb30BaHkteM b Ka^ecTBe ontoema cMecu 
(3:1 no o6"beMy) reKcaHa \a STkinai^eTaTa, b 
pe3yribTaTe nonyManw 1,57 r yKa3aHHoro b 
3aronoBKe coeflUHeHUfl b BMfle Macna 

Macc-cnetcrp (m/z): 307 (IVT), 251, 145, 
130, 86, 57. 

3neMeHTHbiM aHanns Ann 

C 17 H 2 5N0 4 St. H 2 0 (moji.m. 309,18). 

BbiHucneHo, %: C 66,04, H 8,22. N 4,53. 

HaiiAeHO, % C 65,95; H 8,20, N 4,58. 

13(b) (2R, 

3S)-1-TpeT-6yTOKCMKap6oHMn-3-6eH3onnoKCM-2- 
6eH3nnoKCMMeTnrinnpponnAHH. 

K pacTBopy 1.00 r (3.25 MMorib) 
(2R.3R)-1-TpeT-6yTOKCMKap6oHnn-2- 
6eH3nnoKCMMeTnn-3-rnApOKCnnnpponnAHHa 
(nonyMeHHoro jhk, ksk onwcaHO BbiLue Ha CTaAnn 
(a)) 0,87 r (3,31 MMonb) Tptf$eH^Ji4)occ£i/!Ha \a 
0 42 r (3,47 MMorib) 6eH3oPiHow KMcnoTbi b 5 mji 
TeTparMApo4)ypaHa MeftneHHO Ao6aBrmni/i npn 
KOMHaTHort TeMnepaType pacTBOp 0,52 mji (3,31 
MMOJib) AM3Tnna30AMKap6oKCHJiaTa b 5 urn 
TeTparMAPo4)ypaHa, i/i cwiecb nepeMeujHBajiM 14 
H ho OKOHHaHMM 3fOrO BpGMGHH peaKU,H0HHyK) 
CMecb pa36aBJiHJii* 3Tmiau t eTaroM w npoMbiBann 
5%-HbiM (Macca k o6"beMy) BOAHbiM pacTBopoM 
jinMOHHOkt KucnoTbi, 5%-HbiM (Macca k o6"beMy) 
BOAHbiM pacTBopoM rnApot<ap6oHaTa HaTpuifl h 

H.aCblLU,eHHbtM BOAHbiM paCTBOpOM XJlOpHAS 

HarpMfi (b y Ka3aHHOM nop^AKe) 3aTeM 
BbicyujuBan^i peaKU,noHHyfo ciwecb HaA 
6e3BOAHbiM cynb03TOM HaTpup n yAajinnn 
pacTBop^Terib nyTeM orroHKH npi/i noHnxeHHOM 
AaBneHnn nonyMeHHbiw ocTaTOK OMnm,ann 
nocpeACTBOM ct)ji3LU-xpoMaiorpacjDHM nepe3 
cunMKarerib c ^cnojib30BaHi/ieM b KanecTBe 
snKDeHT CMecu (20 1 no oG^eMy) reKcaHa v\ 
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3TMjiai4eTaTa, m nony-innn b pe3ynbTaTe 1,05 r 
yKa3aHHoro b 3aronoBKe coeAMHeHUfi b bmas 
Macna 

Macc-cneKTp (m/z): 411 {M + ), 290, 234. 
190, 105, 91. 57 

3neMeHTHbM aHaJiM3 Ana 

C 20H29NO5 (Mon m. 411,48) 

BbiHHcneHO, %: C 70.05; H 7,10; N 3,40 

HaPiAeHO, % C 70,14: H 7.10; N 3,73 

13(c) 

(3)-1-TpeT-5yTOKCHKap6oHnn-3-6eH3nnoKCM-N-Tp 
eT-6yTnn-L- nponi/iHaMHA 

CneAy^ nponeAype, aHanornMHOM to^, hto 
onucaHa b nojiyneHUM 12, hoc ncnonb30BaHneM 
b KanecTBe ncxoAHoro Marepnajia 
(2R.3S)-1-TpeT-6yTOKCMKap6oHnn-3-6eH30MnoKC 
n-2- 6eH3nnoKCMMeTnnnnpponnAMHa 
(nonyneHHoro Ta«, ksk onucaHo Bbiiue Ha CTaAHn 
(b)), nonyMMJiM yKa3aHHoe b 3aronoB«e 
coeAnneHMe b bhas 6eci4BeTHbix KpucTajinoB, 
nnaBfiLAMXCP npn 132 - 134°C 

3neMGHTHbiM aHajins Ana 

C 2iH3 0 N2O 5 «0,25H2O (moji.m. 

BbiHHcneHO, %: C 63,86, H 7,78, N 7,09 

HaMAeHO, %: C 64,10, H 7,63, N 7,30. 

13(d) 

(3S)-1 -TpeT-ByTOKCMKap6oHMfi-3-rMApOKCM-N-Tpe 
T-6yTMJi-L- nporikiHaMMA 

K pacTBopy 63 Mr (0,16 MMorib) 
(3S)-1-TpeT-6yTOKCMKap6oHnn-3-6eH30MnoKCM-N- 
TpeT-6yrnn-L-npojiMHaMMAa (nonyMeHHoro tbk, 
KaK onucaHo BbiLue Ha crajinn (c)) b 1 md 
MeiaHOjna Ao6aBJiflnn c oxna>KAeHi/ieM bo rbAy 
0,17 MJI (0,17 MMOJib) 1 H BOAHoro pacTBopa 
ruApoKCHAa Haipun, m CMecb nepeMeuj^Bann 
npM 0°C b TeneHkie 30 mmh no OKOHMaHMM 3Toro 
BpeMeHM peaKHMOHHyK) CMecb HeMTparn30Bajin 

1 H. BOAHOM XflOpHCTOBOAOpOAHOPi KMCJIOTO^, H 

yAajiflJiki pacTBOpHTenb nyTeM otpohkh npn 
noHMxeHHOM AasjieHnn. nojiyMeHHbiPi ocTaTOK 
pasGaBJipnn aTunai^eiaTOM. 3TMnau,eTaTHbiM 
pacTBOp npoMbiBann 5%-hhm {Macca k o6"beMy) 

BOAHbiM paCTBOpOM nUMOHHOtf KUCJIOTbl, 

5%-HbiM (Macca k oG^eMy) BOAHbiM pacTBopoM 
rnAPOKap6oHaTa narpkiJi n HacbtLAeHHbiM 
BOAHbiM paCTBOpOM xjnopMAa HaTpkm (B 
yK33aHHOM nopfiAKe). 3aTeM peaKLi^oHHyio 
CMecb BbicyiiJkiBann HaA 6e3BOAHbiM cyjibc^aroM 
HaTpua, n yAanfuin pacTBopurejnb nyTeM 
OTroHKH npn noHH>KeHHOM Aae^HMW OcraTOK 
OMMinajin nocpeACTBOM kojiohohhom 

xpoMaTorpac|DMM nepe3 c^nMKarerib c 
ncnonb30BaHMeM b KanecTee anioeHTa cMecu (1 
: 1 no o6~beMy) reKcaHa m 3TnriaLi,eTaTa, n 
nonyMMTin b pe3yribTaTe ytcasaHHoe b saronoaKe 
coeA^ineHMe b bhag CecuBeTHbix KpucTannoB, 
nnaBfiLAHxc?! npn 122 - 124°C. 

3neMeHTHbt^ aHanns a/ih 

C 14H 16 N 2 0 6 (moji.m. 286,36) 

BbiHUC/ieHO, % C 5872; H 9,15; N 9,78 

Ha^AeHO, %; C 58,70; H 9,18; N 9,65. 

nonyneHne 14 
3Tnn-4-(6eH3MnoKcnKap6oH^naMHHo)ct)eHOKCMa 
i^eiaT. 

14(a) 

4-(N-5eH3nnoKcnKap6oHnnaMMHo)ct)eHon 

K cycneH3HM 12,5 r (0,11 Morib) 
napa-aMHHo4)eHona b 100 mji CMecu (1 1 no 
06-beMy) A^oKcaHa n BOAbi Ao6aBJi?inn np^ 0°C 

10.1 r (0,12 Monb) rkiApOKap6onaTa naTpun m 

17.2 mji (0,12 Monb) 
eeH3nnoKCMKap6oHnnxnopnAa, m CMecb 
nepeMeiuMBann npn KOMHaTHOM TeMnepaType b 
TeneHkie 18 h. flo OKOHHaHMi/i 3Toro BpeMeHM 
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peaKL^noHHyK) CMecb noflKucn^nn 2 h boahom 

XJIOpHCTOBOflOpOflHOM KUCflOTOLI H 

SKCTparnpoeajin 3TMnaneTaTO. OpratnuMecKUM 

3KCTpaKT npOMblBariH BOflOM m BbicyiuMBann Hafl 

oe3BOflHbiM cynbcfciaTOM HaipMfl Yflanfin^ 
pacTBopnTerib nyTeM OTroHKit npM rohm>kshhom 
AaBfieHMH, n ocTaTOK nopoLUKOBan^i CMecbio (1 1 
no o6"beMy) reKcaHa n A^3TMnoBoro scftMpa, 
nony^nB b pe3yribTaTe 22,8 r yKa3aHHoro b 
3aronoBKe coeAMHeHUfl b BMAe 6eci4BeTHbix 
Kpucian^oB, nnaBfiLUMxcfl npM 156 - 157 °C 

3neMeHTHbii* aHann3 atih 
C 14H13NO3 (Mon.M. 243,52). 

BbiHMcneHO, %: C 69,12, H 5,39, N 5,76. 

HaMfleHo.%: C 69,23, H 5,52, N 5,80. 

14(b) 

3Tnn-4-(6eH3MnoKCHKap6oHMJiaMMHo)ct)eHOKCMa 
i^eTaT. 

K pacTBopy 10,0 r (41,1 MMonb) 
4-(6eH3nnoKCMKap6oHnnaMMHo) -(£enona 
(nonyqeHHoro tsk, Kate ormcaHO Bbiaie Ha craAnn 
(a)) b 100 Mn A^M©TMfi4)opMaMHfla AoGaBnariM c 
oxnax<AeHneM bo ribAy 1 ,89 r (45,2 MMorib) 
ruApMAa HaTpMA (b bmag 55%-hom, Macca/Macca, 
Ancnepckin b MMHepanbHOM Macne), m CMecb 
nepeMeujMBann 5 mmh. K nonyneHHOM cMecu 
Ao6aanflnn 3aTeM 5,01 md (45,2 (MMonb) 
3Tnn6poMaueraTa. nocne nero CMecb 
nepeMeiDMBariM npn KOMHaTHOM TeMnepaiype b 
TeneHne 3 h. no okohmshmm 3Toro BpeMeHM 
peaKi^noHHy kd CMecb HetfTpa.ni/i30BariM 
OAHOHopaManbHOM boahom 

XflOpHCTOBOAOpOAHOM KUCflOTOM, M yAananM 

pacTBOpurerib nyTeM OTroHKM npn noHMxeHHOM 

AaBfieHMM OdaTOK CMSLUMBanH c 

3Tnnai^eTaTOM, nonyMeHHbiM opraHMHecKuPi 
pacTBop npoMbiBann 5%-HbiM (Macca k o&beMy) 

BOAHbIM paCTBOpOM T1MMOHHOM KMCJlOTbl, 

5%-HbiM (Macca k oe^eMy) boahnm pacTBopoM 
rnApoKap6oHaTa HaipMH m HacbitneHHbiM 
BOAHbiM pacTBopoM xnopMAa HaTpklP (B 
yKa33HHOM nopHQKe) 3aieM BbicyLUHBann 
peaKi^ktOHHyK) ciwecb HaA 6e3BOAHbiM 
cyribc^aTOM HaTpnH ; n yAarmnu opraHUMecKUM 
pacTBOpMienb nyieM ottohkh npM noHM>KeHHOM 
AaBneHnn. OcTaTOK OHULnann nocpeACTBOM 
KonoHOHHot^ xpoMaTorpa4)HM Mepe3 CMDHKarerib 
c Mcnorib30BaHkieM iweTOAa rpaAMeHTHoro 
snioMpoBaHMH CMGCbKD (b npeAenax ot 10:1 a° 
6 1 no o6"beMy) reKcaHa v\ STMnaueiaTa b 
KaMecTBe snKDema, v\ nonynnnn b pe3ynbiaie 
11,7 r yKa3aHHoro b 3aronoBKe coeAHHeHMH b 
BMAe Seci^BeTHbix KpucTannoB, nnaBflLAMXca npn 
85-86°C. 

3jieMeHTHbiPi aHann3 nnn 

C i 8 H 19 N0 5 (Mon.M 329,34). 

BbiMMcneHO,%: C 65,64, H 5,82, N 4,25 

HaMAeHO, % : C 65.57, H 5,89. N 4,32. 

nojiyneHne 1 5 
4-{5eH3nnoKCHKap6oHHJiaMMHo)cf)eHOKCnyKcycHa 
9\ KMcnora. 

K pacTBopy 500 Mr (1,52 MMonb) 
3Tnn-4-(6eH3nnoKCMKap6oHnnaMHHo)ct3eHOKCMau 
eiaia (nonyMeHHoro Ta«, kbk onkicaHO b 
nonyMeHMM 14) b 10 Mn MeraHona p,o(5a&nnn\A c 
oxna>KAeHneM bo ribAy 1,67 Mn (1.67 MMorib) 
OAHGHopMaribHoro BOAHoro pacTBopa 
ruApoKCHAa Harpufi, \a CMecb nepeMeiunBani/i 
npn KOMHaTHoi^ TeMnepaiype b TeneHi/ie 1 h. no 
OKomaHMn aroro BpeMeHM nonyneHHyK) CMecb 
noABepran^ HetfTpariMsaui/w nyTeM Ao6aBneHHH 

OAHOHOpMajIbHOki BOAHOM XnOpMCTOBOAOpOAHOl* 

KMcnoTbi, n yAanfinn pacTBopnierib nyieM 
ottohkh npn noHM>KeHHOM AaBjieHMM OcraTOK 
pa36aBjifljiM aTMnai^eTaroM w nonyHeHHbftf 
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opraHnnecKkiM pacTBop npoMbiBann 5%-HbiM 
(Macca k o6iDeMy) BOAHbiM pacTBopoM 

J1MMOHHOM KMCDOTbl M HaCblLAeHHbIM BOAHbiM 

pacTBopoM xnopHAa narpnq (b y Ka3aHHOM 
nopfiAKe) 3aTeM peaKi4MOHHyio CMecb 
BbicyLLiMBajiki HaA 6e3BOAHbiM cyribcpaTOM 
HaTpufl, n yAarifinn opraHviMecKMH pacTBopHTerib 
nyTeM ottohkh npn noHi/i)KeHHOM AasneHnn 
KoHi4eHTpaT nopoiuKOBa/in A^sTunoBbiM 
34)npOM. nonyMMB b pesyribTaTe 417 Mr 
yKa3aHHoro b 3aronoBKe coeAHHeHMFi b BMAe 
6eci4BeTHbix Kp^cTannoB, nnaBflunnxcji npn 
152-154°C. 

OneMeHTHbitf aHann3 a^^ 

C 16 H 15 N0 5 (Mon m .301,29). 

BbNwcneHO, %: C 63,78; H 5,02; N 4,65 

HaMAeHO, % C 63,84, H 5,13; N 4,64. 

noriyneHi/ie 1 6 
3Tnn-4-(N-6eH3MnoKCMKap6oHnn-N-MerMnaMkiHo 
)c|)eHOKCnaL\eTaT 

K pacTBopy 1,50 r (4,55 MMonb) 
3Tnn-4-(6eH3mioKCMKap6oHnrtaMMHo)c|)eHOKCMai4 
eTaTa (nonyMeHHoro TaK, ksk onucaHo b 
nonyneHMM 14) b 9 mji A^weTnncf)opMaMkiAa 
Ao6aBn?inM c oxna>KAeHMeM bo ribAy 0,29 r (6,83 
MMonb) TMApMAa naTpua (b BHAe 55%-hom, 
Macca/Macca, A^cnepcMM b MMHepanbHOM 
Macne), CMecb nepeMeujuBann 20 mmh, nocne 
nero k peaKi4MOHHoCi CMecu AoSaBnanM 0,57 Mn 
(9,10 MMonb) MeTMnMOAMAa. 3aTeM CMecb 
nepeMeujMBanM npn KOMHamoM TeMnepaiype 4 
H . DO OKOHH3HMM 3Toro BpeMeHM peaKUMOHHyio 
CMecb HeMTpanM30BanM ao OAHOHOpManbHOM 

BOAHOM xnopMCTOBOAOpOAHOM KMCnOTOM, M 

yAanjiriM pacTBOpMTenb nyTeM ottohkm npM 
noHM>KeHHOM AaeneHMM. nonyneHHbiM ocTaTOK 
CMeiuMBanM c aTMnai^eiaTOM, m nonyHeHHbiM 
opraHMHecKMM pacTBop npoMbiBariM 

OAHOHOpManbHOM BOAHOM XnOpMCTOBOAOpOAHOM 
KMCJIOTOM, 5%-HblM (MaCCa K 06"beMy) BOAHbiM 
paCTBOpOM TMAPOKap60HaTa HaTpMfl, 5%-HblM 
(MaCCa K OD""beMy) BOAHbiM pacTBopoM 

TMOcynbc^aTa HaTpMsi m HacbiineHHbiM BOAHbiM 
pacTBopoM xnopMAa HaTpua (b y Ka3aHHOM 
nop^AKe) 3aTeM peaKi^MOHHy K3 CMecb 
BbicyujMBanM HaA 6e3BOAHbiM cynbcjDaTOM 
HaTpM?i, n yAansriM pacTBOpMTenb nyTeM 
ottohkm npM noHMxeHHOM AaBneHMM 
nonyHeHHbiM ocTaTOK oHMinanM nocpeACTBOM 
npenapatMBHOM TOHKOcnoMHOM xpoMaTorpacf)MM 
c Mcnonb30BaHMeM CMecu (3:2 no o6"beMy) 
reKcaHa m 3TMnai4eTaTa b KanecTBe 
npo^BnjifOLLiero pacTBOpMTenb, m b pe3yribTaTe 
nonyHMnM 0,69 r yKa3aHHoro b 3aronoBKe 
coeAMHeHMfi b BMAe Macna Macc-cneKTp (m/Z): 
313 (M+), 299, 208, 91. 

SneMeHTHbiM aHanM3 Ana 
C 19 H 2 iN0 5 (Mori m 343,34) 

BbmncneHO,%: C 66.64; H 6,16; N 4.08. 

HaMAeHO, %: C 66,37, H 6,29; N 4,10. 

nonyneHMe 17 
4-(N-BeH3MnoKCMKap6oHnn-N-MeTnnaMMHo)4)eH 
oKCMyKcycHaa KMcnoTa 

CneAy^ npoueAype ananorMMHOM tom, mto 
onMcana b nonyneHMM 15, ho c Mcnonb30BaHMeM 
240 Mr (0,70 MMonb) 

3TMn-4-(N-GeH3MnoKCMKap6oHMn-N-MeTMnaMMHo) 
cpeHOKCMaueTaTa {nonyneHHoro raK, KaK 
onMcaHo b nonyneHMM 16) nonyHMnM 220 Mr 
yxa3aHHoro b saronoBKe coeAMHeHM^ b BMAe 
6enoro nopoujKa, nnaB^LnerocFi npM 96-97°C 

3neMeHTHbiM aHann3 unn 
C i 7 H 17 N0 5 (Mon.M. 315,31) 

BbNucneHO, % C 64 75. H 5.44, N 4.44 

HaMAeHO, % C 65,09: H 5.69; N 4,41 
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nonyMeHne 18 3thji-4-/N,N 

-AHMeTMnaMMHo/cfceHOKCMai^eTaT 

K pacTBOpy 600 Mr (175 MMonb) 
3Tnn-4-(N-6eH3MnoKcnKap6oHHji-N-MeTnriaMMHo) 
c^eHOKCkiaueTaia (nonyneHHoro TaK, KaK 
onucaHo b nonyHeHMM 16) b 18 ma MeraHona 
flo6aBrmnn 1,93 Mn (1 ,93 MMonb) 
OAHOHOpaManbHOM boahom 

XnOpMCTOBOAOpOflHOfil KUCflOTbl, kl CMeCb 

nepeMeujkiBariM npn KOMHaTHOM TeiwnepaType b 
reneHne 1 ,5 nacoB b npucyTCTBun 
nannaAneBoro Ha AP^BecHOM yrne 
KaTann3aTopa b aTMOcc£>epe BOAopoAa no 
oKOHHaHkin yKa3aHHoro BpeMeHU yaar\nn\A 
KaTann3aTop nyTeM c^MribTpai^nn, m c^mibTpaT 
ocBo6o>KAann or pacTBOpMTena nyTeM 
neperoHKH npM noHMweHHOM AaBJieHUM. 
nonyMeHHbi^i ocTaTOK CMeniMBann c 6eH3onoM, 
m cwecb o6e3BO>KHBariM nyTeM a3eoTponHow 
neperoHKM 3Ty onepai4Hio noBTopanM on^Tb, \a 
nonyHMjin b ocraTKe 

3Tnn-4-MeTnnaMMHocf)eHOKcnaL^eTaT. Becb stot 
ocTaTOK BbicyiunBann b BaKyyMe n 3aTeM 
pacTBopfiriM b 2 Mn AMMeTuncfJOpMaMHAa. K 
pacTBopy Ao6aB/iflfM 186 Mr (1,75 MMonb) 
Kap6oHara HaTpMH n 0,12 Mn (1,93 MMonb) 
MeTunnoAHfla, m CMecb nepeMewMBanM npn 
KOMHaTHoPi TeMnepaType b TeneHkie 48 h. no 
OKOhNannn 3Toro BpeMeHU peaKLiMOHHyio cwecb 
KOHL^eHTpupoBariM nyTeM ynapMBaHMH npn 

nOHM>KeHHOM AaB-TieHHl/l, \A KOHL4eHTpaT 

CMeiunBann c 3Tnnai4eTaroM. FlonyHeHHyio 
opraHMMecKyMD CMecb npoMbiBann 5%-HbiM 
(Macca k o6t>eMy) BOAHbiM pacTBopoM 
rnAP0Kap60HaTa HaTpMH, 5%-HbiM (Macca k 
o6"beMy) BOflHbiM pacTBOpOM TMOcyrib4)aTa 

HaTpMfl M HaCblLAeHHbIM BOAHbiM paCTBOpOM 

xnopMAa HaTpua (b yKa3aHHOM nopflA«e) 3aTeM 
peaKi4MOHHyK) CMecb BbicyujuBann HaA 
6e3BOAHbiM cynbcparoM HaTpMR, m yAansmM 
pacTBopnTenb nyTeM OTroHKM npki noHn>KeHHOM 
AaBneHnn. nonyMeHHbiti ocTaroK OHnu^ariM 
nocpeACTBOM npenapan/iBHotf TOHKocnoMHOtf 
xpOMaTorpa4)MK c Mcnonb30BaHMeM cMecu (1:1 
no oo^beMy) reKcaHa m QTMiiaLjeTaTa b KanecTBe 
npoflBnfifOLi^ero pacTBOpa, m nonyMkinn b 
peayribTaie 129 Mr yKa3aHHoro b 3aronoBKe 
coeAHHeHun b BMAe Macna 

Macc-cneKTp (m/Z): 223(M + ), 194, 136. 

3neMeHTHbiPi aHariMS aj™ 

C 12H17NO3 (moji.m. 223.26). 

BbiMUcneHO, %: C 64,55, H 7,68: N 6,27 

HaMAeno, % : C 64,26, H 7,72, N 6,24. 

nony-ieHkie 19. 
4-[N-(N-Tper-6yTOKCMKap6oHMAcapK03nn)-N-MeT 
unaMUHo]- ctDeHOKCMyKcycHan KMcnoTa 

K pacTBOpy 160 Mr (0,65 MMonb) 
3THn-4-weTnnaMHHo4)eHOKCn au,eTaTa 
(nonyneHHoro KaK npoMe>KyroHHbiM npoAy kt b 
nonyneHnn 18) m 135 Mr (0,72 MMorib) 
Tper-6yTOKCHKap6oHnncapK03MHa b 2 wn 
AMMeTMnc^opMaMkiAa A°6aBAHnM c 
oxna>KAeHkieM 90 ribAy 0.12 Mn (0,72 MMorib) 
AM3TMni4k!aH4)occpara n 0,20 Mn (1,43 MMonb) 
TpusTunaMUHa, n CMecb nepeMeniMBajiM npn 
KOMHaTHoPi TeMneparype b TeneHMe 14 h no 
oKOHHaHMn 3Toro BpeMeHU peaKnnoHHyfo CMecb 
KOHi^eHTpupoBann nyTeM ynapuBaHun npn 
noHn>KeHHOM AasneHnn, n ocraroK pasSaBnann 
3TnnaqeTaTOM. nonyneHHyK) opraHMHecKyK) 
CMecb npoMbiBani^ 5%-HbiM (Macca k 06-beMy) 

BOAHbiM paCTBOpOM FIMMOHHOM KMCAOTbl, 

5%-HbtM (Macca k oGteMy) BOAHbiM pacTBOpOM 
TMApoKapSoHaTa HaTpua m HacbiLAeHHbiM 
BOAHbiM pacTBopoM xnop^Aa HaTpn^ (b 
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yK33aHHOM nopf?At<e). 3aTeM peaKq^ioHHyK) 
CMecb BbicyLUMBann hsa 6e3BOAHbiM cynb(£aTOM 
HaTpusq, m yAanfinn paciBopnTenb nyTeM 
ottohkm npn noHM>KeHHOM AasneHMM OCTaTOK 
OHML^ann nocpeACTBOM npenapaTHBHOM 
TOHKOcnoMHoPi xpOMaTorpaqbuM c 

ncnonb30BaHneM CMecu (30 1 no o&beMy) 
MeTuneHxnopnAa m MeiaHona b KanecrBe 
npo^Bn^HDLnero pacrBopnTen^, h nonyHktnn b 
pe3ynbTaTe 120 Mr 

3Tnn-4-fN-(N-TpeT-6yT0KHKap60HnncapKO3Mn)- 
N-MeTunaMi/iHoJo^eHOKCuai^eTaTa b BMAe Macna. 
AHanornMHo TOMy, KaK onucaHo b nonyneHnn 15, 
rnAponn30Bann 200 Mr (0,55 MMonb) 3Toro 
coeAMHeHMH m nonynun^ 170 Mr yKa3aHHoro a 
3aronoBKe coeAnneHUFi b BMAe aMopc>Horo 
BemecTBa. Macc-cneKTp (m/Z) : 352 (M + ), 237, 
181. 

aHanns atih 
H2O (MoneKynjipHafi Macca 



C 55,94, H 7,01, N 7,68 
H 5.62, N 7,80. 



OneMeHTHbiM 
C 17H 2 4N 2 0 6 . 0,7 
352,38): 

BbiHMcneHO, % 

Ha^ASHO, %: C 55,94 

rionyneHMe 20 
4-[N-(N-TpeT-ByTOKCMKap6oHMnrnML^nn)-N- 
MeTnnaMHHo]-c^eHOKcnyKcycHan KMcnoTa 

CneAyp npoi^eAypa, aHanorMMHOM tom, mto 
onucaHa b nonyneHMM 19, ho c ncnonb30BaHMeM 
rpeT-6yTOKCMKap6oHMnmMi4MHa b KanecTBe 
McxoAHoro MaTepMana, nonyHMnM yKa3aHHoe b 
3aronoBKe coeAHineHne b BMAe 5enoro nopouiKa, 
nnaBflLnerocfl npn 146-1 55°C. 

3neMeHTHbiM aHanM3 aj~ih 
C ieH 2 2N20 6 (Mon m 338,35). 

BbNMcneHo, %: C 56,80: H 6,55; N 8,28 

Ha^AeHO, %: C 56,52; H 6,52; N 8,34. 

nonyneHMe 21(a) (4S)-1-[(2S, 

3S)-3-(N,N-flM6eH3MnaMMH0) 
-2-rMApOKCM-4-cpeHMn-6yTMpMn]-4-xjiop-N-TpeT-6 
yTMji-L-nponnHaMMA 

12,2 r (0,04 Monb) 

(4S)-N-TpeT-6yTOKCMKap6oHMn-4-xnop-N-TpeT 
-6yTnn-L-nporiMHaMMAa o6pa6aTbiBanM 50-K) mji 
4 h. pacTBopa xnopoBOAOpOAa b AMOKcaHe, 
HToGbi yAariMTb TpeT-6yTOKCMKap6oHnnbHyio 
rpynny. nonyMeHHbiM npM stom npoAyKT m 15,0 r 
(0,04 MO/ib) (2S, 

3S)-3-(N,N-AM6eH3MnaMMHo)-2-rMApoKCM-4-cf)eHM 
nMacns=iHOM Kucnorbi pacTBOp^nM b 50 Mn 
AMMeTHnc^opMaMMAa, m pacTBOp oxnaxAanM 
nbAOM. K nonyneHHOM CMecM AoSaBn^nM no 
KannjiM 8,48 Mn (52,0 MMonb) 
AH3TMriL\MaHo4)occJ)aTa m 3aTeM 11.2 Mn (0 08 
MMonb) TpMSTMnaMMHa, nocne nero CMecb 
nepeMeLUMBanM b Te^eHMe 1 aha no OKonnaHMM 
3Toro BpeMeHM peaKi4MOHHyto CMecb 
KOHL^eHTpMpOBanM nyTeM ynapMBaHMfi npM 
noHMxeHHOM AasneHMM. m KOHu,eHTpaT 
pa36aBA^nM 3TMnaAeTaTOM. Pa36aBneHHbiM 
pacTBop npoMbiBanM 5%-HbiM (Macca k o6"beMy) 

BOAHbiM paCTBOpOM nMMOHHOM KMCnOTbl B 

5%-HbiM (Macca k o6^beMy) boahnm pacTBOpOM 

TMApOKCMKap^OHaTa HaTpMiR (B y K33aHHOM 

nop^AKe), nocne nero ero BbicyLUMBanM HaA 
6e3B0AHbiM cynbc^aTOM HaTpMJi 3aTeM yAanwnM 
pacTBopMTenb nyreM ottohkm npM noHM>KeHHOM 
Aa BneHUM, m nonyneHHbiM ocTaTOK oHnu^anM 
nocpeACTBOM koaohomhom xpOMaTorpaqbuM c 
Mcnonb30BaHMeM b KanecTBe snroeHTa CMecM 
(1%1 no o^-beMy) 3TMnaueTaTa w reKcaHa, 
nonyHMB b pe3yribTare 20 0 r yKa3aHHoro b 
3aronoBKe coeA^HeHMq b BMAe 6eci4BeTHoro 
nopoiUKa, nnaB^Lnerocfi npM 64-67°C. 
3neMeHTHbiM aHa/iM3 ah a 
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C 33H 40 N 3 O3CU1/3H2O (Mon. m 568,14). 
BbNMcneHO, % C 69,76; H 7,22; CI 6,24 
Hauneno. % C 70,02; H 7,28, N 7.33, CI 

6 09 

nojiyMeHkte 21(b) 
(4S)-1-[(2S l 3S)-3-AMMHO-2-r^ ( qpoKCM-4-c|DeHMrt6y 
Tupkinl -4-xnop-N'Tper-6yTnn-L-nponnHaMHA 

PacTBop 20,0 Mr (35,6 MMonb) (4S)-1-[(2S, 
3S)-3-(N,N-flki6eH3nriaMHHO)- 
2-rnApoKCM-4-4)eHMfi6yTHpnn] 
-4-xnop-N-rpeT-6yTHJi-L-nponMHaMH,qa, 
pacTBopeHHoro b 200 ma 4,5%-Horo (no 06-beMy) 
pacTBOpa MypaBbMHOt^ KucnoTbi b MeTamne, 
nepeMetuMBa/iki b npucyTCTBMM 3 r nannaflneBoPi 
nepHu npM KOMHaTHoPi TeMnepaType b Tenem/ie 3 
h. m 3aTeM npM 40°C b TeneHne 2 h. flo 
OKOHMaHi/in 3Toro BpeiweHM yAarmnw 
KaTann3aTOp nyTeM cjDnnbTpau,MM, n cpmibTpaT 
KOHL^eHrpupOBariM nyiewi ynapuBaHMB npM 
noHMKeHHOM flaBneHUM. 3aieM pa36aBrmni/i 
KOHLteHrpaT STM^aLieTaTOM. Pa36aBneHHbiM 

paCTBOp npOMblBaJlH HaCblLAeHHbIM BOAHbIM 

pacTBOpoiw rMflpoKCMKapOoHaia HaTpi/m \a 3aTeM 
BbicyLUMBan^ HaA 6e3BOAHbiM cyrbct)aTOM 
HaTpMfl. yAanflnki pacTBopnTerib nyTeM otfohkm 
npn noHH>KeHHOM AaBneHnn : n nonyneHHbiM 
odaTOK pacTBopani/i b 6eH3one. K nonyMeHHOMy 
pacTBopy floGaBfiJinM reKcaH, nony^HB b 
pesynbTaTe, 13,1 r yKa3aHHoro b 3aronoBKe 
coeflUHGHMP b BMfle oecuBeTHoro nopowKa, 
nnaBHineroGH np^ 126-130°C 

3neMeHTHbiM aHan^3 a^b C 19 H28N30 3 C 
(Mon m. 381,90) 

BbNMcneHO, % C 59,76, H 7,39, N 11,00, 
CI 9 28 

HatffleHO, %; C 59,74; H 7,19, N 10,98; CI 
9,42. 

nonyMeHne 22. 
6-HnTpoxnHOKcannH-2-Kap6oHOBaq KucnoTa. 

K cycneH3HM 15,3 r (0 : 1 MMorib) 
4-H^Tpo-l ,2-4)eHnneH,qnaMMHa b 800 mh cwiecn 
(1 : 1 no o6beMy) M3onponaHona i/i BOAbi 
AoCaBJi^riM 15,3 ma (0,1 MOAb) 40%-Horo (Macca 
k o6"beMy) BOAHoro pacTBopa nupoBMHorpaAHoro 
anbAernAa n nonyMeHHyK) CMecb HarpeBann c 
o6paTHbiM xonoAMfibHMKOM b TeMeHne 3 m. no 
OKOHM3HHM stcd BpeMehin CMecb oxna>KAanM, \A 
oca>KAeHHbie <pncTariJibi ynaBJiMBann nyieM 
c^MnbTpau,MM n nepeKpktcTaAAM30BbiBarin kis 
3TaHona. <t>mibTpaT KOHL^eHTpupoBann nyieM 
ynapkiBaHMfl npn noHM>KeHHOM AaBneHMM, m 
KOHL^eHTpar nopOLUKOBann sTaHonoM, mo6bi 
BbiaBarb KpucTanrinsaAMK). nonyMwrtu b o6meM 

15,5 r 2-M6THfI-6-HMTpOXMH0KCaAMHa B BHAe 

HeoMMLAeHHbix >KeriTo-Kopi/NHeBbix KpMCTanrioB 
12,5 r (0,066 Morib) 3Toro HeoHm^eHHoro 
2-MeTMJi-6-HMTpoxnHOKcannHa cycneHAMpoBa/in 
b 200 mji Tonyona, m k cycneH3MM Ao6aB.nH.nM 
13.2 r A^OKCMAa ceneina Flony-ieHHyK) CMecb 
HarpeBann 3aTeM c o6paTHbiM xonoAktnbHUKOM b 
Tenem/ie 4 m (Iotom ee oxjia^ann, nocne Mero 
OTCjDMAbTpOBbiBann HepacTBOpHMbie BemecTBa, 
m cpMribTpaT ocBo0o>KAaAH ot pacTBOpmerm c 
400 ma aAeiona. 3aTeM k CMecu MeAneHHo 
AoSaBAPAH npn KOMHaTHoPt TeMneparype c 
nepeMetunBaHneM 420 md (0,13 wonb) 5%-Horo 
BOAHoro pacTBopa nepMaHraHaTa KariM^ : nocne 
nero CMecb repeMeujMBaAM npn KOMHamoM 
reMnepaType b reneHne 2,5 h Flo OKOHMaHnn 

3TOTO BpeMeHM OTCpHflbTpOBblBariM 

HepacTBopuMbie BemecTBa, n QbnAbTpaT 
ocBo6o>KAanki or ai^eTOHa nyieM neperoHKM npn 
noHM>KeHHOM AaBneHnn nonyMeMHbiM npM gtom 

BOAHbltf GJIOM npOMblBanH AUSTMHOBblM 3Cf)MpOM 
M 3aTeM nOAKHCAflJlkl KOHL^etHTpupOBaHHOM 
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XAOpHCTOBOflOpOAHOM KHCAOTOtf, HTOGbl OCaA^Tb 

KpucTariribi 3th KpucTajiribi pacTBopfljiM b 1 h, 

BOAHOM paCTBOpe TMApOKCHAa HaTpMfl, M 

OTcfMnbTpoBbiBani/i HepacTBopMMbie BemecTBa 

^HflbTpaT OnflTb nOAKklCA^AM 

KOHL^eHTpupOBaHHOW XDOpMCTOBOAOpOAHOtl 

KucnoroM, MTo6bi ocaAHTb Kpi^cTannb! : KOTOpbie 
nepeKpncTaAAH30BbiBaAn M3 cMecM aueTOHa n 
AH3TMfiOBoro acpMpa, nonyMMB b pe3ynbTaTe 9,9 
r yKa3aHHoro b 3arorioBKe coeAHHeHMH b bma© 
(DAeAHO-KeATO-KOpMMHeBblX KpktcTannoB, 
nAaBflu^Mxcfl npH 208-210°C 

3neMeNTHbiM aHann3 atip 

( ^ 9H5N3O4 (MoneKyjiapHaa Macca 219,15) 
BbiMncneiHO, %: C 49,32; H 2 ; 30; N 19,18 
HaMASHO, %: C 49,30; H 2,67; N 19,33 
Macc-cneicrp (m/Z); 219 (M + ), 175, 129 
CneKTp HHqtipaKpacHoro nornoiAeHMp 
(KBr) v MaKC CM _1 : 1713, 1541. 1344. 

CneKTp HAepHoro MamnTHoro pesoHaHca 
tCD 3 COCD3), 5 m a 8,47 (1 H, Ay^neT, J = 
9,2 ri\); 8,70 (1H, Ay^neT, AySneroB, J = 2,6 
m 9,2 I~lO, 9,01 (1H, Ay^neT, J = 2,0 ^); 
9,66 (1H, cnHrneT) 

OopMyna M3o6peTeHna: 

1. flenTHAHoe coeAMHeHne cjDopMyribi I 




rAe R 1 - xkiHOKcajiHH-2-kiA-anKkiJibHafl 
rpynna : rpynna 4)opMynbi COR a hjim COR b ; 

R 2 - aTOM BOAopoAa nnn anKunbHaa rpynna; 

R 3 - aAKHAMAenoBa^ rpynna, kiMewDinaa 1 - 4 
aTOMOB yrnepoAa, wnn 3aMeu4eHHafl ariKMribHafl 
rpynna, KOTOpaa 3aMeu4eHa no KpaMHet^ Mepe 

OAHMM 3aMeCTHTeAeM, BblGpaHHbIM M3 

3aMecTMTeneM A', onpeAeneHHbix Hn>Ke; 

R 4 - 4>eHnnanKHJibHafl rpynna; 

R 5 - ariKOKCurpynna, aiwunaMkiHorpynna, 
ruAPOKcuaAKHAaMMHorpynna, mjim aTOM 
KkicriopoAa urn ^NH-rpynna, CBq3bisaK)LAMe 
Kap6oHnribHyK) rpynny b c|DopMyjie I m rpynny, 
npeACTaBfieHHyfo cuMBonoM A; 

A - rpynna c^opMyrbi 

-(CH 2 ) m -B-(CH 2 ) n - 

b KOTopoPi B - KapboHkinbHafl rpynna, m m v\ 
n Ka>Kflbii?i Bbi6paH H3 0 m Aenbix nucen 1 n2, 

ripn ycnoBMH, hto (m + n) cociaBrmer i^enoe 
Hucno 2; nnn 

A - rpynna cpopMynbi -(CH 2 )3- ; KOTopaw 
^BAfieTCfi He3aMeineHH0W hah 3aMeLAeHa no 
KpaMHew Mepe oahmm saMecTHTeneM, 
BbiGpaHHbiM H3 aTOMOB ranoreHa, axiKOKCMrpynn, 
rHApoKCHrpynn, MOpcjDoriHHorpynn. 
cfieHHriTHorpynn v\ ranonAamoKCnrpynn; 

R a - ariKOKCurpynna, 

qoeHMnariKkinoKCHrpynna. KOAbuo kotopom 
HBfiHeTCH Hfin He3aMeLAeHHbiM Mnn MMeeT 
3aMecTMTejib ariKOKCH, 

R b * 3aMeiAeHHaH anKHnbHaa rpynna, 
KOTopas 3aMeiAeHa no KpaMHen Mepe oahmm 
3aMecTMTeneM, Bbi6paHHbiw H3 3aMecTHTeneH 
B 1 , onpeAeAeHHbix Hn>Ke mah 

reTepoL^nKJiHHecKan rpynna, 

3aMecTMTenn A' Bbi6paHbi H3 L^aHorpynn ; 



o 

u> 

CO 

o 



t > 



o 
o> 

W 

O 



a/iKHJiTHorpynn, cyjibcfiaMOMJibHbix rpynn, 
rMflpoKCurpynn, anKuncyjibCfcOHMrtbHbix rpynn, 
a^KMncf30Ccf)OHnnbHbix rpynn, Kap6aM0nnbHbix 
rpynn v\ Kap6aMoi/inoKci/irpynn; 

aaMecTMTenn B' BbiSpaHbi H3 c£eHOKCkirpynn, 
3aMei^eHHbix no KpaPiHePi Mepe oahum 
3aMecTMTeneM, BbiCpaHHbiM M3 3aMecTMTene^ F, 
onpefleneHHbix Huxe, i4kiicnoanKnnoKcnrpynn, 
rerepOL^kiKnunoKCn rpynn n aMUHorpynn; 

ariKMribHbie rpynnbi, ariKOKCurpynnbi n 
ariKMribHbie nac™, an«nnaMHHo-, anKunTno-, 
anKKncynbc£oHHJ~ibHbix n anKi/incpoccpoHMnbHbix 
rpynn n ranoMAanbKunbHbix rpynn, 
onpeAeneHHbix HM>Ke, HMe*OT 1 - 6 aTOMOB 
yrnepOAa; 

L^KnoanKHJibHbie n L^KnoanKkinoKCH rpynnbi 
MMefOT 3-10 aTOMOB yrnepofla b no KpaPtHetf 
Mepe oflHOM KapCoi^nKnMMecKOM Konbi^e \a 
flBnatoTca He3aMea^eHHbiMM nnn 3aMeu4eHHbiMH 
no Kpa^HeM Mepe oahi/im saMecTHTeneM, 
Bbi6paHHbiM H3 aMMHorpynn, 

An($eHnnanKMn)aMHHorpynn h 
(4)eHkinariK0KCMKap6oHMJiaMMHorpynn; 

3aMecTHTerikt F Bbi6paHbi M3 rpynn cJx)pMynbi 
-NR e R e , r,qe Ka>KflbiM R e HesaBucuMo Bbi6paH H3 
aTOMOB BOflopofla; ariKunbHbix rpynn; 
cjDeHnnbHbix rpynn; 
ct>eHnnanKOKCHKap0oHktnbHbix rpynn, 
ct)eHOKCHKap6oHnrtbHbix rpynn : KOTOpbie 

flBJlflK)TCfl MJ1H He3aMeiJ4eHHblMH, MJ1M 

3aMeu4eHbi HMTporpynnoPt, 
fluariKunaMUHoanKMriaMUHorpynn; 
Mopc^onnHoajiKHJibHbix rpynn, 
Mop43oriMHOKap6oHMnbHbix rpynn; 
6eH3nnoKCMKap6oHn/i-j> 
-5eH3kin-L-rnK)TaMHHnnbHbix rpynn; 
L-rrifOTaMMHuribHbix rpynn; 
anKOKCMKap6oHkin-L-nponnribHbix rpynn \a 
anKaHOnribHbix rpynn, KOTOpbie saMemeHbi no 
KpaCiHeM Mepe oahhm 3aMecTMTeneM, 
Bbi6paHHbiM M3 aTOMOB ranoreHa, aMMHorpynn, 
aMMHorpynn, 3aMeu4eHHbix no KpaPiHePi Mepe, 
oflHUM 3aMecTMTeneM, BbiSpaHHbiM m 
ajiKOKCMKap6oHHjibHbix rpynn, ariKunbHbix rpynn, 
MOpcfconMHorpynn, cf)eHnnanKnn3aMeiAeHHbix 
nnnepa3MHnribHbix rpynn, 
fluanKMJiaMMHoajiKunbHbix rpynn, 
rMApoKcuanKunbHbix rpynn, 
Mopc|DonMHoanKHJibHbix rpynn m 

M0p4)0JlMH0Kap60HHJ13aMeLL;eHHblX 

nnnepa3MHnnbHbix rpynn, 

ariKunbHbie MacTM c£eHnnanKnnbHbix rpynn h 
cf)eHMrtajiKnnoKcnKap6oHMnbHbix rpynn hmckdt 1 
- 6 aTOMOB yrnepOAa; 

reTepoi^MKriMHecK^e rpynnbi BbiGpaHbi M3 
x^HOKcannHkinbHbix rpynn, MHAa3onnnbHbix 
rpynn, MHAonnnbHbix rpynn, 

M3o6eH30Kca3onnribHbix rpynn m 

6eH30cf)ypaHHjibHbix rpynn, KOTOpbie ^BJiflfOTc^ 
mjim He3aMemeHHbiMn, nnn 3aMeu4eHbi no 
KpaPiHePi Mepe oahmm 3aMecT^TeneM, 
BbiGpaHHbiM M3 anKMDbHbix rpynn ; ariKOKCkirpynn, 
aTOMOB ranoreHa, HUTporpynn m aMMHorpynn; 

rerepoquKnunoKCMrpynnbi Bbi6paHbi H3 
TeTparMApoc|DypaHMnoKcnrpynn ; 
nunepuflnnoKCurpynn \a nunepnAnnoKcurpynn, 
3aMeLneHHbix 6eH3MnoKcnKap6oHnribHoPi 
rpynnoCV 

npM ycnoBMM, hto Korfla A npeACTaBnaer 
rpynny c^opwynbi -(CH 2 )3- : xoTopafl ^Br^ercH 
HesaMeLi^eHHOM, R 1 npeACTaBnaeT rpynny 
4)opMyribi COR b '" , b KOTopotf 
R b "' npeflCTaBiifleT anmr\hHy\o rpynny, KOTopaa 
3aMeLL^eHa cpeHOKCurpynnoM, npuneM y«a3aHHafl 
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c^eHOKcurpynna 3aMemeHa rpynnotf c£opMynbi 

e i e i B K0T0 P°^ Ka>t <Abl^ e He3aBHCMMO 
NR R R 1 

BbiGpaH us aTOMOB BOflopoAa, armnnbHbix rpynn, 
c^eHnnanKunoKCkiKapSoHMnbHbix rpynn m 
3aMei^eHHbix ariKaHonribHbix rpynn, 

onpeAeneHHbix BbiLue Arm R e . m mx 
c^apMai^eoTMHecKM npneMneMbte coni^ m 
cno>KHbie acjDUpbi. 

2 CoeAHHeH^e no n1, rAe R 1 - rpynna 
4)opMyribi -COR a mjih -COR b , b kotopom R a m 
R b > 



-COR a MflU -COR b , B KOTOPOM R' 

' MMefOT 3HaHeHHfl, onpeAeneHHbie b n.1. 



3. CoeAHHeHMe no n.2, rAe R 1 - rpynna 
c^opMynw -COR a nnn -COR b , rAe R a nMeeT 
3HaMeHM^, onpefleneHHbie b n.1, n 

R b npeACTaBfifler HesaMemeHHyio 
reTepounKnunecKyK) rpynny, onpeAeneHHyK) b 
n.1, mjim 3aMeiAeHHyK3 reTepoLinKnunecKyfO 
rpynny, onpeAeneHHyK) b n.1, HMeKDii^yK) no 
KpaMHeM Mepe oa^h 3aMecTMTerib, Bbi6paHHbitf 
H3 ariKkinbHbix n ariKOKcn rpynn, MMetou^MX 
Ka>Kflafi 1-6 aTOMOB yrnepOAa 

4. CoeA^HeHMe no nioGoMy M3 nn.1 - 3, 
rAe R2 . 3JOM BOAopoAa Mfin ariKwribHaji 
rpynna, v\Me\o\i\an 1 - 4 btomob yrnepofla. 

5. CoeAMHeHne no n.4, rAe R 2 - aTOM 
BOflopoAa utim MeTuribHaq rpynna. 

6 CoeAHHeHne no nto^oMy H3 nn 1 - 5, rAe 
R 3 - 3aMemeHHaR ariKi/iJibHafl rpynna, nMewDL^afi 
1 - 6 aTOMOB ymepoAa m 3aMemeHHaa no 
KpafiHetf Mepe oahmm 3aMecTHTerieM, 
Bbi6paHHbiM M3 3aMecTHTeneM A", 
onpeAeneHHbix Hi/we, 3aMecTHTeriM A" Bbi6paHbi 
M3 L^ano-, Kap6aMOnribHbix, ariKunT^o- n 
ariKMncyrtbc^OHMribHbix rpynn, M3 KOTOpbix 
ariKuriTMO- n ajiKuncyribcpoHkiJibHbie rpynnbi 
MMetoT 1 - 6 aTOMOB ymepoAa 

7. CoeA^HeHne no riK)6oMy H3 nn.1 - 6, b 
kotopom R 5 npeACTaBn^eT TpeT-6yTMnaMMHO, 

1 , 1 -AHMeTMn-2-rnAPOKCH3TnnaMHHo- J 
1 ,1-AMMeTnn-2 ruApoKCkinponnnaMUHo-, 
6yTnnaMMHO-, 3-rnApoKCMnponnnaMHHO-, 
2-rMAP0KCM3TMJiaMHH0- unw 

TpeT-6yT^noKCMrpy nny . 

8. CoeAHHeHne no JiK)6oMy M3 nn 1 - 7, rAe 
A - rpynna cf)opMynbi -(CH2)3-, KOTopaa 
3aMeu4eHa no KpaMHePi Mepe oahum 

3aMeCTHTeneM ( Bbl6paHHblM M3 aTOMOB 

ranoreHa, ruApoKcurpynn n anKOKcurpynn. 

9 CoeA^HeHi/ie no n.1, rAe R 1 - rpynna 
cjDopMynbi -COR a nnn -COR b , b kotopom R a n 
R b MMeraT 3HaneHMq, onpeflejieHHbie b n.1; 

R 2 - aTOM BOAopoAa mjil>i ariKMnbHaR rpynna. 
MMeioLnafi 1 - 4 aTOMOB ymepoAa, 

R 3 - 3aMeiAeHHaH ariKunbHaH rpynna, 
MMefOLnaa 1 - 6 aTOMOB yrnepoAa m 3aMeiAeHHafi 
no Kpat^HeM Mepe oahum 3aMecrnTeneM, 
Bbi6paHHbiw M3 3aMecTMTeneM A M , 
onpeAeneHHbix HM>Ke; 

3aMecTHTenn A" Bbi6paHbi M3 i^naHo-, 
Kap6aMonnbHbix, anKunTMo- n 

anKnncynb4)OHMnbHbix rpynn, m KOTOpbix 
ariKunrno- m anKnncynbcf)OHnnbHbie rpynnbi 
HMeiOT 1 - 6 aTOMOB yrnepoAa, 

R 4 - 4)eHnnanKMnbHafi rpynna, 

R 5 - ariKOKCurpynna, anKkinaMUHorpynna nnn 
ruApoKCManKunaMMHorpynna, onpeAenenHan b 
n 1 n 

A MMeeT 3HaMeHM^, onpeAeneHHbie b n.1 

10 CoeAHHenne no n.1. rAe R 1 - rpynna 
rAe R a MMeeT 
n.1 m R bl - 
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cpopMynbi -COR a unM -COR b ', 
3HaHeHM^, onpeAeneHHbie b 
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BblSpaHbl H3 

anKuriTno- 
rpynn, H3 



KOTOpblX 

rpynnbi 



ho 



HeaaMeu^eHHafl reTepOL^KJiHHecKa* rpynna, 
onpefleneHHaa b n 1 , i/inn 3aMemeHHap 
reTepoi^MKnuMecKa^ rpynna, onpeAeneHHafl b 
n 1, i/iMeHDLijafl no KpaMHetf Mepe oflHH 

3aMeCTMTe/lb, BblGpaiHHblW ]A3 aJIKMJIbHblX 

anKOKC^rpynn, nweMDinnx Ka>KAafl 1 - 6 aTOMOB 
yrnepofla, 

R 2 - 3tom BOflopoAa uriM MeTMnbHap rpynna, 

R 3 - 3aMeii^eHHafi aji«nribHan rpynna, 
MMehomafi 1 - 6 aTOMOB yrnepoAa m 3aMeu^eHHafi 
no KpaPiHeM Mepe oahhm 3aMecTMTeneM, 
Bbi6paHHbiM H3 3aMecTMTeneki A", 
onpefleneHHbtx Hwwe; 

saMecTMTeriM A" 
KapGaMonnbHbix 
anKuncyribCpOHnnbHbix 
anKMfiTno- n ajiKuncyribcftoHnnbHbie 
nMefOT 1 - 6 aTOMOB yrnepoAa, 

R 4 - cf)eHnnanKnnbHafl rpynna; 

R 5 - ariKOKCurpynna, anKunaMi/morpynna 
ruApoKCuanKkinaMMHorpynna, KaK ohh 
onpeAeneHbi b n.1 ; m 

A nMeeT 3Ha4eHKfl, onpeAeneHHbie b n.1. 

11. CoeflkiHeHne no n.10, rAe R 5 - 

TpeT-6yTMfiaMMH0-, 

1 , 1 -AMMeTMn-2-rMflpOKCM3THnaMMHO-, 

1 ,1-AMMeTnn-2 rwApoKCMnponmiaMHHo-, 
GyTun-aMMHO-, 3-rnApoKcnnponMnaMtiHO-, 

2- rnApOKCH3TnnaMMHO- kinn 
TpeT-6yrkinoKcnrpynna. 

12. CoeflUHeHne no nfoooMy us nn 1 - 11, 
Bbi6paHHoe M3: 

-H3 

[N ^-(2-xMHOKcar)MHKap6oHnn)-L-acnaparnHMJi] 

aMMHo-2-rnApoKcn-4'4)eHMri6yTMpMn} 

N-TpeT-6yTMn-4-xnop-L-nporiMHaMkifla 

3- [N -(4-aMHHOct3eHOKCnai4eTMn)-L-acnaparnHnn 
] 

aMMH0-2-rMAP0KCM-4-cf)eHMn6yTHpnn}-4-xjiop-N- 
TpeT-6yTnn-L-nporiMHaMMAa, 

1-{ 

3-[N 2 -(4-6eH3nnoKCMKap6oHM/iaMHHo4)eHOKcn)- 
ai4eTnn-L-acnaparMHMn] 

aMHHo-2-rnApOKCH-4-c$ieHHJi6yTMpMri}-4-xriop-N- 
TpeT-6yTMn^L-nponM MaMMAa ; 

3-[N 2 -(4-aMHHO<$eHOKCna^Tnn)-L-acnaparnHnn 

I 

aMMHO-2-rnApoKCM-4-cf)eHkiJieyTMpMn}-N-TpeT-6y 
Tkin-L-nponnHaMMAa; 
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1-[3-{ 

N 2 -[4-(N ; N-AMMeTnnaMMHO)cf)eHOKCnai4eTMri]-L-a 
cnaparnHnn}aMHHO-2-rnApoKCki-4-c|)eHMri6yTnpM 
n]-N-TpeT-6yTkiJi-nponnHaMMAa : 

1 -[3-{ N 2 -[4-(MeTMnaMMHO)0eHOKcnai4eTnn] 
-L-acnaparnHMii} 

-aMMHo-2-rnApOKcn-4-0eHnn6yTHpnn]-N-TpeT-by 
TMn-L-nportMHaM^Aa; 
2 H3-{ 

N -[4-(6eH3MnoKCHKap6oHMf!aMHHO)4)eHOKCMaL4 
eTktn] 

-L-acnaparMHnn}aMHHO-2-rnApoKcn-4-cf)eHMn6yT 
Mpnn]-N-TpeT-6yTnn-L-npojinHaMMAa, 
1-13-FN 2 

-(7-MeTOKcn-2-6eH3o4)ypaHKap6oHnn)-L-acnapar 

MHMnl-aMHHO-2-rMApoKCM-4-ct)eHnn6yrMpMrt}-4-xri 

op-N-TpeT-6yTnn-L-nponnHaMHAa, 

3-[N ^-(6-aMMHO-2-xnHOKcannHKap6oHnn)-L-acna 
parMHMfi] 

-aMMHO-2-rnAPOKCM-4-c0eHkin6yTiipMn}-4-xnop-N- 
TpeT-6yTnri-L-npojiMHawnAa, 

3-[N -(1-MeTMrmHAa30J>3-^nKap6oHiin)-L-acnap 
arnHMn] 

-aMMHO-2-rnApOKCM-4-4)eHnri6yTHpmi}-4-xriop-N- 
TpeT-6yTnn-L-nponMHaMHAa; 

m mx cjDapMaueBTMHecKn npneMneMbix coneM 

H CD0>KHblX 3Cf)HpOB 

13. CoeAHHeinne no n\o6oMy M3 nn.1 - 12. 
npofiBfipfOLnee WHrn6npyK)LnyK) aKTHBHOCTb b 
0TH0LU6HM n BHH-npoTea3bi . 

14. CnocoG nonyneHMfl nenrnAHoro 
coeAHHeHUP cpopMynbi I 




rAe 3HaMeHMn R 1 - 
OTfikNafOLni/itfcfl TeM, 
B3anMOAeMCTBne no 



R m A yKasaHbi b n.1 , 
hto ocymecTBriflWT 
KpaMHeM Mepe AByx 
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nemnAOB m/mjih aMMHOKi/icnoT nnn nx 
peaKL^noHHocnoco6Hbix npon3BOAHbix c 
nocneAywDLAUM b cxiynae Heo6xoAHMOCTU 
CH^TneM 3au4MTHbix rpynn 
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